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Engines, Pumps and Machinery 
Repaired Quickly and Well 


The old saying that “a stitch in time saves nine” applies to a steam engine with greater 
force than to most things, for when an engine is in need of repairs, she not only gets worse very 
rapidly, but she becomes a mighty extravagant servant and soon wastes more fuel than would pay 
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the repair bill. 
k e e +. 
W* specaty of Repairing Steam Engines and Pumps 
WE REBORE CYLINDERS IN PRESENT POSITION FROM 3 INCHES TO 110 INCHES IN DIAMETER 
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Dynamo Commutators Turned Off Without Removal. 


Builders of Dash Pots. 
Portable Planer for Facing Off All Sizes of Hammer Blocks in Present Position. 


Blacksmithing. Steam Power Hammers. 
We Send Experienced Mechanics with Portable Tools to All Parts of the Country 


to Repair Engines and Pumps. 


Portable Milling Machine for Milling off Valve Seats in Position. 


Ice Machine Repairs a Specialty. 
Sole Agents for St. John Self-Adjusting -Cylinder Packing. 


Send for our book of useful hints for Engineers. 
Crank-Shaft Journals of all sizes turned off without removal. 


We have a Special Machine for Reseating Valves in Position, from 1 to 12 inches in Diameter. 
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WALSH METAL FACE PACKING WALSH COMBINATION GASKETS 


WILL NOT BLOW OUT. 


Adapted to all kinds of Steam and Water Packing. Will 
not cut Rods, will not wear rods to shoulder, will not harden 
under compression. More durable than Fiberous Packing. 
Less friction, as it is Lubricant of itself. For Packing En- 
gines, Steam Hammers, Cranes, Valves, Expansion Joints, 
Pumps, Elevators, Accumulators, Hot-Water Plunger Pumps, 


etc. Cotton, Linen and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS A SPECIALTY 


WALSH PACKING CO. 





° 2 i 
nd {1207S. 7th a : Can be used from 10 to 40 times. 
i118 a 4 Ss ’ Phila The Cheapest Gasket Made. 
A—Fiberous Pecking. B—Meta!. A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and 
_ ©—Open space to avoid butting when cover is worn off. Rainbow Rubber as shown in cut. Made different widths and thick- 
nesses for man and hand hole Gaskets. 


D—Section of metal cut out at C. 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines, 
Cylinders and Valve Seats 
Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 
919-921-923 
Ridge Avenue 


PHILADELPHIA, 
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RICHARD H. REILLY JAMES J. FEARON RICHARD H. REILLY, Jr. 


EAGLE IRON WORKS 
REILLY & FEARON 


Successors to Hoff & Fontaine 


Esteatehed 


Telephone 861 


MANUFACTURERS OF 


Engines, Boilers, Stacks and Tanks 


General Machinists and Iron Founders 
1152-1164 N. THIRD ST., PHILADELPHIA 


Complete Power Plants Steam Fitting Cylinders Bored in Position 
General Repairs to Ice Machinery, Engines, Boilers, Pumps, Etc. 





Bell 42-69 D 
Phones { Keystone 44-65 D 


CYLINDERS OF ENGINES AND PUMPS 


TCH nT IN PLACE HEPA 


STACKS, TANKS ( ‘a } 


James Gemmell 
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General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
J. Gemmell, Supt. Phila., Pa. 764 Swanson St. 
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CHAS. S. SOLOMON CO. 
General Machinists 


REPAIRS TO 
STEAM ENGINES, STEAM PUMPS, 
POWER PLANTS and ELEVATORS 


920-922 Sansom St. 


Bell 5-79 Walnut 
Keystone 48-20 A. Main 


Telephones { PHILADELPHIA 
























Here Is A Plastic Metallic Packing 


It fits any rod. It isn’t necessary to do any fine measuring. 
Size of rod and the amount of steam pressure make no differ- 
ence. Fits old rods as wellasnew. Won't scratch nor harden. 
Has special adaptation to steam hammers, air pumps, piston 
rods, etc. It is sent on trial at our expense. ’T were well to 
send today—while it’s fresh in your mind. 


THE HILEMAN-JAMES COMPANY 
404 Frick Building PITTSBURG, PA., U. S. A. 


CHAS. BOND, 520 Arch Street 
Agent for Philadelphia and Vicinity 








We want more good 
representatives for the 
manufacturing cities. 
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THE PEERLESS SPIRAL 
PISTON AND VALVE ROD PACKING 


ESCANABA, MICH., 
Sept., 16, rgor. 
THE PEERLESS RUBBER MFc. Co., 
NEw Yor 

Sirs :—I wish to give you 

my testimonial in regard to Peer- 
less Piston and Valve Rod Pack- 
ing. Have used it for the past 
twelve years and put it to some 


LOOK FOR THIS LABEL 


ON EVERY BOX 





















severe tests 

Nhile in charge of the Escanaba 
& Gladstone Transportation Co.’s 
Steamer ‘‘Lotus,’”’ which has a com- 





pound engine and steam at 140 
lbs., we ran 22,000 miles on a 





single packing 
Congratulating you on the suc- 
cess of the same, and assuring you 
chat I shall always recommend it 
when I possibly can, I remain, 
Yours truly, 
ALFRED LARSON, 
Chief Engineer, Escanaba Water Works 


Twelve to Eighteen 
Months in High 
Speed Engines 
Without Repacking 


CAUTION :—A Facsimile of this Label is glued around each and every coll of the genuine Peerless Piston and Valve Rod Packing. 


MADE IN THREE DIFFERENT SHAPES:—STRAIGHT, SPIRAL AND SQUARE SPIRAL 
IN SIZES FROM 14 INCH TO 2 INCHES 


Sole Manufacturers of the 
Celebrated “Rainbow Packing,” “Peerless Piston and Valve Rod Packing,” “Eclipse Sectional 
3 Rainbow Gasket,” “Hercules Combination,” “Honest John,” “Zero,” 


“Success,” “Arctic” and “Germane Packings.” 
Manufactured, Patented and Gopyrighted Exclusively by 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


16 Warren Street, New York 








22-24 Woodward Ave., Detroit, Mich. 1601-1615 17th St., Denver, Colo. 17-28 Beale St., and 18-24 Main St., San Francisco, Cal, 
Cor. Common and Tschoupitoulas Sts., 202-210 South Water St. , Chicago, Ill, 1221-1228 Union Ave., Kansas City, Mo. 
New Orleans, La. 634 Smithfield St., Pittsburg, Pa. 709-711 Austin Ave, Waco, Tex. 
210-214 N. Third St., St. Lonis, Mo. 171 Main St., Norfolk, 1218 Farnam St. , Omaha, Neb, 
51-55 N. College St., Charlotte, N. C. Cor. Ninth and Cary Bien ’ Richmond, Va. 220 South Fifth &t., Philadelphia. 


88 South Meridan St., Indianapolis, Ind. 
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The Kind of eae: to ee 


By R. T. Srroum. 


The power developed by the dynamo, is, after all, derived 
from the latent heat energy of the boiler fuel, and the cost 
oi this production will depend very largely upon the nature 
oi the fuel used. At the present time coal is by far the most 
common boiler fuel, though the use of gas and oil and various 
types of refuse has grown to considerable proportions. How- 
ever, coal still maintains the lead as a source of heat energy 
for power generation. 

Coal may be divided into two leading classes, known as 
anthracite or hard coal and bituminous or soft coal, and we 
may Class all of the various kinds of coal under one or the 
other of these general heads. No matter which class it be- 
longs to, however, each grade of coal consists of two essential 
elements, carbon and hydrogen, and it is upon the relative 
proportion of these two elements that its heating value depends. 
There are other substances in coal which affect the heat per 
pound, such as moisture, sulphur and incombustible matter. 
But the combustible elements are the main factors in deter- 
mining the heating value. 

The first general class, or anthracite, consists mainly of pure 
carbon and contains a very small amount of volatile hydro- 
carbons, or volatile gases which may be driven off by the heat 
of the furnace. From a large number of test of anthracite 
samples it has been found that the fixed carbon varies from 
about 92 per cent. upwards, while the volatile hydrocarbons 
may represent 8 per cent. or less of the fuel. It is the pre- 
dominance of the carbon“element which makes anthracite so 
hard to burn. 
® Bituminous coal, on the other hand, is very rich in volatile 
hydrocarbons and comparatively poorer in fixed carbon. The 
percentage of volatile matter may vary from 25 per cent. 
upwards, and the fixed carbon forms about 75 per cent. of the 
fuel. Inasmuch as it contains so much gas- seis. matter 
it is easy to ignite and easy to burn. 

Between the bituminous and the anthracite classes may 
be placed two other divisions, known as semi-bituminous and 
semi-anthracite coal. The former contains a little more 
fixed carbon and a little less volatile matter than bituminous 
coal, and the latter contains a little more volatile matter and 
a little less fixed carbon than anthracite coal. With these four 
varieties to choose from, then, the question confronting the 


engineer or power user is, ‘‘Which shall I select in order to 
obtain the best economy?” 

The answer is by no means easy. In general, however, 
that coal is most valuable which will evaporate the greatest 
amount of water at the least expense. But here comes the 
difficulty. The evaporative efficiency of a steam boiler takes 
into account not only the furnace efficiency but likewise the 
efficiency of the evaporator itself. In consequence, the 
decision as to the kind of coal to be used must be based upon 
and influenced by the type of furnace and the type of boiler 
and setting, or in general terms, by the conditions of operation. 
A coal which is unsuited to a certain construction of boiler or 
furnace will give poor results in a test, whereas, used under 
different conditions, it may make an excellent evaporative 
showing. 

It is not necessarily the coal which contains the greatest 
number of heat units per pound which will give the most 
economical and satisfactory results as a steam boiler fuel. 
Nor is it the fuel which will show the greatest number of heat 
units per dollar of cost which is the best to use. In the select- 
tion of a grade of coal, use that which will give the greatest 
amount of evaporation at the least cost in the boilers where 
it is intended to be used. The generation of steam is the sole 
province of the boiler, and the more cheaply a given amount 
of steam can be produced, the better the economy of the 
boiler as an apparatus and the better pleased is the owner. 

There are three ways of determining what a fuel is worth as a 
heating element, and each has its application as well as its 
limitation. The first is based on a chemical analysis of the 
coal, the analysis being quantitative and giving the exact 
percentages of the various combustible and noncombustible 
elements in the fuel. Having these, it is an easy matter to 
calculate the heating value of the fuel. For it has been found 
by repeated experiment that a pound of carbon will yield 
14,600 heat units per pound when completely burned, and 
that a pound of hydrogen will develop 62,000 heat units in 
burning. Consequently the heat units in a pound of fuel is 
readily calculated by the use of the formula. 

B. T. U.=14,600 C+ 62,000 (H-¢). 

In this expression, C, H, and O represent the percentages of 
carbon, hydrogen and oxygen, respectively, as shown by the 
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analysis. This formula does not take into account the sulphur 
which may be present, especially in soft coals, for the reason 
that its amount is small and it would make no great difference 
in results. The reason for subtracting one-eighth the per- 
centage of oxygen from the hydrogen is that when the hydrogen 
is burned it unites with oxygen in the proportion of eight 
pounds of hydrogen to one of oxygen. That is, one-eighth 
the weight of oxygen is the weight of hydrogen which com- 
bines with it. There is always a small percentage of oxygen 
in a fuel, and this oxygen will combine with eight times its 
weight of hydrogen. So that the amount of hydrogen avail- 
able for combustion is less than that shown by the analysis by 
an amount equal to the percentage of oxygen divided by eight. 

The second method of determining the value of a fuel is by 
the use of a fuel calorimeter. The calorimeter is an instrument 
by which a known quantity of the fuel is burned in contact 
with pure oxygen, the combustion occupying a very short 
time, and the heat generated being determined by the rise 
in temperature of a known quantity of water surrounding the 
combustion chamber, this water absorbing all the heat gen- 
erated. 

The third method of determinng the heating value of the 
coal is to make an actual test of it by means of a boiler trial 
and noting the evaporation obtained. This, however, is 
only a comparative method and not a quantitative one, in- 
asmuch as there are heat losses which cannot well be measured. 

The first two methods agree fairly well in results, the differ- 
ence being as small as three per cent. in some cases, though 
it is commonly larger. But there is little or no agreement of 
these methods with the actual results obtained in a boiler trial. 
In other words, the boiler trial shows considerably less heat 
derived from each pound of coal than is indicated either by 
the calorimeter or by the calculations based on the analysis. 
As a consequence, neither of these two methods can be relied 
upon to show the actual value of a fuel under any and all 
conditions. 

There are good reasons why this should be the case. Con- 
sider the chemical analysis, for example. Here we divide the 
coal into its component elements and learn the exact amount 
of each. Then, on the assumption that perfect combustion 
takes place, the heat value is calculated. Such an assumption 
is contrary to all actual practice. There has never been a 
boiler furnace built in which the full heat of the fuel has been 
set free, and so it is not to be wondered at that actual and 
theoretical results should differ so markedly. 

In the case of the calorimeter, oxygen alone is supplied, 
without admixture of nitrogen or moisture, which is not the 
condition that obtains in a boiler furnace. The combustion is 
exceedingly rapid and complete, and these conditions likewise 
differ from the actual. Therefore a difference in results may 
be expected. 

Furthermore, in both of the above cases, the sample which 
is analyzed and the sample which is burned in the calorimeter 
represent but a very small portion of the entire mass of fuel. 
The crushing and quartering and sieving of the sample cannot 
but change the moisture which it previously held in combina- 
tion, so that while the amount of combustible matter may 
remain the same, yet in all respects the sample is not the 
same, nor will it act the same, as the coal fed into the furnace. 

It is not intended to disparage the value of the chemical 
analysis or of the calorimeter test. Both of them are of service 
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to the engineer and may give him much valuable and interest- 
ing information. But they cannot be altogether relied upon 
to furnish conclusive data regarding the use of a fuel under 
certain given conditions, since the action of the fuel during 
combustion is under wholly different circumstances in the 
two cases. 

For example, let us suppose that an engineer was in doubt 
whether to use anthracite or bituminous coal under his boilers. 
Let us further assume that he could obtain either, at the same 
cost per ton. Let the anthracite be high in fixed carbon and 
the bituminous rich in volatile matter. Now, from an ex- 
amination of the formula for heating value, there is about four 
and a quarter times as much heat in a pound of hydrogen as 
in a pound of carbon. Hence it would not be surprising to 
find that the bituminous coal, with its higher percentage of 
hydrogen, should give a greater calculated heat value per 
pound than the anthracite. 

Now, if the bituminous gave more heat for the same money, 
the natural conclusion would be to use it in preference to the 
anthracite. But this is not the sole consideration. It is 
possible that in actual trial the anthracite would give far 
better results in evaporating water than the bituminous, for 
the reason that the furnace design affects the actual results 
to a great extent. 

It is well known that smoke losses by incomplete combustion 
are due to the improper construction or operation of the 
furnace of the boiler and such losses are most likely to take 
place in those instances where the fuel contains much gaseous 
matter. Great care is necessary in the burning of soft coal 
to prevent incomplete combustion and the formation of smoke. 
The most successful furnaces for the burning of coals rich in 
volatile matter are those in which ample provision has been 
made for a high furnace temperature as well as for the admis- 
sion of air to the combustion chamber. 

If a fireman is fairly careful and the volatile hydrocarbons 
do not exceed more than about one-sixth of the fuel, such coal 
can be burned in almost any kind of ordinary furnace with- 
out the formation of smoke or undue losses. But it has come 
to be generally accepted that the average boiler setting is 
not conducive to good results in the use of a bituminous coal 
rich in hydrocarbons, say 25 per cent. and over. 

Therefore, in selecting a coal, the engineer should keep in 
mind the construction of his furnace and endeavor to obtain 
a variety suited to the existing conditions. And here is where 
the chemical analysis will aid him, for it will tell him quite 
accurately the composition of each variety under consideration 
and thus enable him to judge as to how well his furnace is 
adapted to burning each particular type, or what changes 
would be necessary in case he should wish to burn a softer and 
more volatile coal. 

He must also observe the relative amount of noncombustible 
matter, or the ash, and it would be well if the analysis would 
tell him the composition of this ash. For in the cheaper 
grades of coal the ash often becomes an important considera- 
tion. The inferior coals may contain noncombustible, which, 
under the effect of the heat in the furnace, will fuse into slag 
and collect as clinker and cause no end of trouble. Such a 
fuel makes it difficult for the fireman to maintain a clean 
fire, since the slag will fill up the grate openings and cut of! 
the air supply. It will likewise clinker to the furnace walls. 
And in removing it from the grates and walls there is no in- 
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considerable wear and tear on these parts, to their detriment 
and rapid destruction. 

Again, there is the question of the disposal of this refuse 
after it has been taken out of the ash pit. If the plant is 
iocated in the country, where a convenient dumping ground 
costs little or nothing, the problem solves itself. But in the 
cities, where no such simple solution is possible, it becomes 
necessary to transport the refuse from the plant, at some cost. 
‘he greater the percentage of ash in a fuel, the greater the 
cost in disposing of the refuse. This must be taken into con- 
sideration in the selection of a fuel, the percentage of ash being 
readily obtained from the analysis. So, although the calori- 
meter and the chemical analysis may serve to give a com- 
parative estimate of the actual heating value of different fuels, 
yet it is by all odds the most conclusive and satisfactory to 
make an actual evaporative test under the given conditions, 
where possible to do so, to determine the fitness or the un- 
fitness of a certain grade of steam coal. 


eeeeneens caine 
Gravitation and Centrifugal Force 


In ancient times the earth was supposed to be the centre of 
the universe, and the sun, moon and stars revolved around it 
every twenty-four hours, until the great astronomer Copernicus 
established the Copernican theory, that the sun was the centre 
round which the solar system revolved. Sir Isaac Newton, by 
observing the fall of an apple, and from which simple incident 
worked out the theory of the law of universal gravitation, 
which balances the centrifugal forces exerted by each body 
of matter. Gravitation is looked upon as a mysterious force 
and endless guesses are made as to the particular point or 
centre of the universe to which all bodies are gravitating. 

We cannot grasp the bounds of space, it is an endless ex- 
panse, it has neither height, depth, length nor breadth, there- 
fore, tt cannot possibly have a centre. Bodies of material 


substance float in its fathomless regions in countless num- 


bers and in an infinite variety of condition as solids, fiery 
liquids, and incandescent gases. There can be no central 
body of matter to which all matter is gravitating. Were it 
so, the universe would inevitably come to an end, all matter 
would become one solid mass, leaving space an absolute void. 

Motion is perpetual as regards the universe. It was, is, 
and ever will be. 

Gravitation certainly does exist but not as a universal 
force excited by a central sun, as generally supposed. Our 
centre of gravitation is the sun, the same rule applies to all 
other solar systems; each system having its central point. Let 
us examine the condition of space or the interstellar medium. 
I have frequently referred to it, as being a magnetic field, an 
ether-adamant, intensely cold and as being inert. It is to all 
intents a solid vacua, exerting a compressive force upon all 
matter, pressing upon each body with an energy, which we 
cannot comprehend, yet that very force contains in itself the 
elementary force that maintains perpetual motion. There 1s 
as much energy im cold as there ts in heat. 

Professor Fiske at Harvard University in 1900 in his address 
stated: 

‘Within the past century the study of light, and other 


' radiant forces, has furnished us with a suggestive object lesson. 


The lumineferous ether combines properties which are in- 
conceivable in connection, How curious to think that we live 
and move in an ocean of ether, in which the particles of all 
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material things are floating, like islands. But how amazing to 
learn that this ocean of ether is also an adamantine firmament. 
Is this not sheer nonsense? An ocean firmament of ether- 
adamant! Yet such seems to be the fact, and our philosophy 
must make the best of it.’’ 


Gravitation is the result of two opposite forces the sun’s 
centrifugal energy opposed by the planetary centrifugal 
forces, rotating as they do, from West to East. 

If the planets rotated East to West, the sun’s energy would 
cause them all to fly from it into outer space, the solar cen- 
trifugal energy would thus coincide with the planetary centri- 
fugal forces, no retardation or reaction upon each other, our 
solar system would vanish as a vast nebulous cloud melted by 
friction against space. 

This is not an impossible hypothesis, the celestial machinery 
like our dynamos and other engines can be reversed. 

Under present conditions the sun and planets are opposing 
their centrifugal energies; mutual retardation is the result. 
The planets are slowly losing their motion, drawn nearer to 
the centre, the sun itself is slowing down, and will eventually 
stop. 

The solar system will then be a group of dead worlds falling 
upon the central sun, drawn to it by magnetic attraction, 
with tremendous violence, sufficient to break up the whole 
mass into fragments, and resolving into the dust from which 
they came. 

Gravitation now ceases, the solar system is a vast cloud of 
cosmic dust, each atom is fired by friction and collision. The 
original cloud of nebulous vapor is all that is left of the glorious 
sun and planets. 

But this does not mean that the other solar systems have 
also dissolved. Their turn will come sooner or later; in the 
meantime other systems will again emerge from the chaos 
and void. 

Each group of bodies, revolving round its sun, is an in- 
dependent system, each occupies its own plane, or position, in 
an adamantine ether, which has no top, bottom nor sides. 

We will now discuss what our earth teaches us, as to the 
nature of gravity, that force which gives the atmospheric 
pressure of 14.7 lbs. per square inch. 

Our globe as described above is an island floating in an ether- 
adamant, which exerts a tremendous force of compression 
upon it. 

This compressive force is counteracted by an expansive 
energy generated by the earth’s internal heat, which produces 
a temperature sufficient to gasify oxygen and nitrogen, form- 
ing the atmosphere, also to maintain the liquid ocean of hydro- 
gen and oxygen forming our oceans, seas, lakes and rivers. 

The earth’s centrifugal force would throw these atmospheric 
and aqueous oceans into space, were it not for the compression 
of the ether-adamant, which tends to freeze both air and 
water, and force it upon, and into, the earth’s mass. 

Gravity is, then, the result of compression from without, 
and expansion from within, two pushes and never a pull. 

The centre of the earth cannot be the centre of gravity. 

Centrifugal force means flying from the centre, therefore, 
the earth is comparatively hollow. This is proved by the 
following experiment: 


Take a globe and arrange so that it can be turned rapidly on 
its axis, then fill it about two-thirds full of water, close up the 
aperture, then turn rapidly, it will be found that the water is 
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forced to the_ outer circumference of the globe, leaving the 
centre free from water. ~ 

The water is pulled from the centre and under the rapid 
rotation it is also drawn from the top and bottom and clings 
to the sides. 

The earth is like that globe, but partly filled with molten 
metal and rocks, which ever seek an outlet against that force 
of gravity which we imagine is centred in the interior of the 
globe. 

Our earth spinning round on its axis, exerts a centrifugal 
force pulling outward from the axis, urging the liquid fiery 
mass towards the equator, the poles are flattened as a con- 
sequence. 

The poles are the two points of attraction in the sense of 
magnetic influence. 

Meteors or shooting stars are constantly falling upon the 
earth; it is a remarkable fact, which, however, has escaped 
general observation, that meteors invariably fall on or near 
the poles and pursue a southwesterly course towards the 
equator in the northern hemisphere, northwest in the southern. 
If the earth encounters them on the equatorial plane they are 
thrown off by centrifugal force as in the November showers. 

This tends to prove that the poles are the only points by 
which smaller bodies are attracted to each other. 

Gravity and gravitation are thus mechanical forces exerted 
by every body of matter in the universe acting and reacting 
upon each other. Each body exerts a centrifugal force which, 
as in the instance of our solar system, every planet rotating 
from West to East also revolves round the sun from West to 
East, their centrifugal energies are contrary to each other, and 
to the sun. The sun’s pull is counterbalanced by the pull of 
the planets, and as before stated these two pulls can be con- 
verted into pushes by a reversal of the machinery of the 
Heavens. 

This is a prime necessity to account for the conservation of 
energy and to thoroughly maintain a balance between the 
great law of universal gravitation which must operate posi- 
tively and negatively, and thus maintain perpetual motion. 
A watch spring, wound up, exerts centrifugal force; when 
that ceases, it requires winding up again. So does the me- 
chanism of the universe automatically wind up the actuating 
energy in each system of suns and planets. 

Expansive heat and contractile cold perpetually oppose their 
forces in a never ending struggle. 

The moon is held in its position by the earth’s repulsive 
centrifugal force, it is a dead world and should, according to 
general theory, fall upon the earth by gravitation. It will 
eventually collide with our globe when it, also, ceases its 
motion. Many wild guesses crop up in sensational papers 
as to the effect of the earth falling into the sun or the moon 
grazing our earth. These ideas are the outcome of our not 
understanding the law and operation of gravitation. 

Another generally accepted hypothesis is, that the sun is 
the source from which we derive our heat and life. My con- 


tention is exactly the contrary. The sun’s gravitative attrac- 
tion is slowly but surely hastening the end of our globe and 
also in turn by reaction of the planets nearing its own extinction 
as a bright shining star. 

Each globe, in the ether-adamant or magnetic space, is its 
own source of heat and life, it runs its allotted span of ex- 
istence and returns to its original cosmic dust, to rise again 


as a new star, or sun, reforming again into a habitable world, 
again into a moon, this operation is repeated in an endless 
chain of sequences. 

In concluding this article, it will not be out of place to 
explain the atmospheric circulation, which is dependent upon 
centrifugal force and its complement, centripetal tendency. 

The poles of the earth are flattened, because the original 
state of our globe was a molten liquid, as it cooled its centri- 
fugal force caused a bulging outwards of the equator, and 
depressed the surfaces at the poles by centripetal force. 

The atmosphere is an elastic gaseous sphere. It is flattered | 
at the poles in a greater degree than the solid crust. The | 
earth’s centrifugal forces draws every particle of air from | 
the immediate vicinity of the polar regions, leaving two airless 
regions, covered by perpetual ice. Arctic explorers have 
reached about 84 degrees latitude, the temperature observed 
about 80 below zero, or 112 Fahr. I venture the assertion 
that this is the utmost limit, that within this zone there is no 
atmosphere. 

The air is nonexistent, because the earth’s internal heat is 
absent, and unable to resist the compression of space; and 
the centrifugal tendency impels the air towards the equator 
in the form of a huge spiral or cyclonic wave, as North and 
Northeast trade winds, in the Northern Hemisphere, and 
South and Southeast counter trades in the Southern. 

These two great polar currents meet at the equator and are 
forced upwards, and return as the constant upper poleward 
winds above the line of perpetual frost, 16,000 feet above sea 


level The watery vapor held in suspension becomes frozen 


and in its course towards the poles every mountain range is 
coated with a constant stream of minute ice and forms the great 
glaciers, constantly fed by the atmospheric frozen stream of | 
vapor. 
The snow line dips down lower, as it nears the poles, eventu- | 
ally reaching the sea level, the atmosphere deposits all of its | 
frozen vapor, unable to carry it further. 

The poles are thus the final depository of the frozen moisture 
and the polar ice is forced away by its increasing weight and 
centrifugal tendency, aided by the ocean currents which convey 
it towards the equator, as huge icebergs, which melt as they 
float into warmer regions. Evaporation increases and again 
by condensation the great ice stream is constantly renewed. 

Is not this a wonderful illustration of the combined forces 
of gravitation and centrifugal force, and in a simple manner | 
explains the mechanical operation of the mysterious force 
which science has vainly endeavored to explain, its very 
simplicity has eluded their profound calculations. 

It is, however, admitted that electromagnetism is intimately 
connected with gravitation, and balanced by centrifugal 
energy. 

Now they are puzzling over the new substance Radium, 
and its radio activity. Is it not due to atmospheric elec- 
tricity, which it has a particular affinity for, just as stee! has 
an affinity for magnetism by its power of absorption? 

The source of all our energies, gravitative, electric, tag- 
netic, steam, water, and wind power, is due to and proceeds 
from one everlasting source—the ether-adamantine ocean of 
electro-static space. 

This solves the great problem of the natural forces of elec- 
tricity, gravitation and its endless manifestations as purely 
mechanical energy. A. G. WILLIAMS. 
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The Origin and Value of High-Pressure Steam 


The present is the era of high-pressure steam and it is used 
by nearly all engines with any pretensions of economy. It is 
not unreasonable to expect still higher pressures in the future, 
and to be able to clearly comprehend the advantages and dis- 
advantages of such pressures we must reason from the in- 
crease in the past; and from the lessons taught by experience 
with them, anticipate the results of future work. 

It is probably in naval work that the steady rise of steam 
pressures can be most easily noted. In the steamships of 
about sixty years ago, four pounds represented the ordinary 
practice. It was generated in the so-called ‘‘flue” type of 
boilers, the tubular type not coming in until about 1845, 
when the steam pressure in seven or eight years rose to from 
ten to twelve pounds. By 1860 it had reached a maximum 
of twenty pounds. At this time the introduction of surface 
condensers took place and thus allowed the use of still higher 
pressures, so that by 1870 they had reached thirty pounds. 

Until the adoption of the surface condenser, they were all 
of ‘‘jet” type; that is, the steam to be condensed was thrown 
in contact with a jet of salt water and the mixture used for 
feeding the boilers, although it was nearly as salt as the sea 
water itself. But, with the introduction of the surface con- 
denser, all this was changed, and from then really dates the 
later and rapid rise in pressures. For in this type of con- 
denser, the condensing water is kept entirely separate from 
the steam to be condensed, thus enabling the boilers to be 
fed entirely with fresh water, utilizing the heat of the con- 
densed steam, and making the increased steam pressure 
possible without danger of over-heating the boiler plates 
because of the incrustations of lime and other salts which 
invariably follow the use of salt water in boilers. In fact, 
many of the beneficial results following the use of high pres- 
sures would not have materialized had not the surface con- 
denser been brought into use. 

These jet condensing engines were always of the simple 
expansion type and of very low economy, as only a very small 
expansion took place and the gain therefrom was in con- 
sequence very low and the coal consumption per indicated 
horse power very high. 

When the pressure, however, reached thirty pounds the 
expansion principle was carried out to a much greater extent, 
and this increase in the rate of expansion necessitated an 
increase in the size of the cylinders. 


There can bé no doubt but that expansive engines with 
steam of thirty pounds pressure, steam-jackets, superheaters, 
and surface condensers were fairly economical, and marked a 
great step in advance over those immediately preceeding them. 

There is no doubt but that just at this point the birth of 
our modern engineering took place, that preceding having 
been but the embryo. Attention having been directed to 
higher pressures and the desirability of increasing the economy 
of the steam engine, the utilization of the expansive proper- 
ties seemed to promise the most glowing future. In con- 
sequence, the pressures rose immediately from thirty to sixty 
pounds and the type of boiler was changed to the cylindrical 
form, the better to safely meet the increased strain. Simul- 
taneously the compound engine came into use. In this type 
the steam is first passed into a small cylinder, and at the end 
of the stroke in that cylinder, it passes into one or more larger 
ones before reaching the condenser where it is condensed. 


There were, of course the usual arguments among engineers 
as to the advantages of these changes, and there was some 
trouble with the first applications of this compounding prin- 
ciple, but it soon proved to be the right thing, and with little 
change, is used to-day. 

What was the principle reason for these successive steps in 
the increase of steam pressure? It was due to the gain in 
economy. ‘This gain was considerable, amounting to thirty 


per cent., in compound engines using steam of sixty pounds, 


over the best type of simple surface condensing of that date. 
A summary of the advantages due to the use of the compound 
engine would be as follows: 

First. A more regular turning movement and consequently 
increased efficiency of propellors. 

Second. Lessening of maximum stress on engine parts 
and reduction of cost in consequence. 

Third. More economical use of steam through expan- 
sion with greater return from same number of units of heat 
in the coal. 

From about 1872 to 1880, the steam pressures increased 
to ninety pounds, the ratios of expansion increasing pro- 
portionately. By 1887 the pressure had increased to 160 
pounds. When the pressure had reached 120 pounds, the 
triple-expansion engine began to be fitted into war vessels. 
In this type the steam is passed into each of the three cylin- 
ders consecutively and is finally exhausted into the condenser. 
This type was and is an undoubted success; and it is now 
almost universal in first-class ships. The gain in economy 
has been variously estimated, but the general conclusion is 
that it is about 15 per cent. over the compound two-cylinder 
engine using the same pressure. 

During the past ten years steam pressure has jumped 
tremendously. The triple-expansion engine uses steam at 180 
pounds, and the quadruple expansion at from 225 to 300 pounds. 
The quadruple-expansion engine is a four cylinder compound 
in which the steam is expanded successively in each of the 
four cylinders before being exhausted into the condenser. 
Steam of 300 pounds pressure is generally used on torpedo 
boats, destroyers, and small yachts. 

Because of the room athwartship taken up by the low- 
pressure cylinder of the modern triple, or quadruple-expan- 
sion engines, it is usually divided into two cylinders, thus 
making a 4-cylinder triple and a 5-cylinder quadruple; that 
is, each type has two low-pressure cylinders. This also gives 
a better balanced engine and gets rid of the very heavy low- 
pressure piston by dividing it into two pistons, the sum of 
the two weighing less than a single large one. 

From a steam-engineering stand-point the single cylinder 
is the most economical method, as with two cylinders the 
condensing surface is greater with consequent greater loss 
by condensation. In fact, the best engine would be a single 
cylinder, taking steam at a high, and exhausting at a low pres- 
sure, thus getting all the expansion in one cylinder, but this 
is impracticable. When pressures of 120 to 150 pounds were 
reached it was up to the limit of the boilers, and the Scotch, 
or return-tubular, boilers came into use. They were safe, 
easy working, and durable, and are to-day the best type for 
pressures up to 180 pounds. Above that it is an open ques- 
tion if they can compete with the water-tubular type. The 
return-tubular boiler consists of a cylindrical shell containing 
one or more circular furnaces, usually corrugated, leading 
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and opening into a combustion chamber, and from this com- 
bustion chamber very small tubes lead back to the front of 
the boiler. The operation is as follows: ‘The hot gases given 
out by the heated coal pass to the combustion chamber where 
they are mixed, and recombustion takes place. From thence 
they are conducted through the small tubes to the uptakes. 
The majority of the heating surface consists of this small 
tube surface. In the water-tubular type, the water is in 
the tubes and the heat plays around and between them. The 
gain in mean effective pressure increasing from go to 150 
pounds is one-third greater than, and by increasing from 
150 to 200 pounds is about equal to, that obtained by in- 
creasing from 60 to 90 pounds. ‘The gain is 9 per cent. at 
210 pounds and 14 per cent. at 250 pounds, and over 18 per 
cent. at 300 pounds. These increases are worth obtaining if 
they can be obtained without serious difficulty or increase in 
machinery weights 

As to sources of trouble due to the use of high-pressure 
steam, they may be classed under two headings. 


First. That due to the actual increased pressure. 
Second. That due to the higher temperature. 


The stresses due to the high pressure can be easily cal- 
culated and dealt with, as with the improved materials of 
to-day we are not yet near the limit of working stress. 

From careful experiments made regarding the effect of high 
temperatures on the various metals and alloys used in engineer- 
ing construction, it has been found that they make but little 
difference. These experiments were made at Portsmouth 
under the direction of the engineer in chief of the English 
Navy, with the following results: 

For mild steel up to 800° F. there was no appreciable 
decrease in strength. At 400° corresponding to steam pres- 
sure at 235 pounds, the loss in strength of gun metal averaged 
from 10 to 20 per cent. For a composition of 88 per cent., 
copper, 10 per cent. tin, and 2 per cent. zinc, the loss was 
from 10 to 15 per cent. The presence of lead makes the cast- 
ings unreliable. The decrease in strength for the temperature 
of 400° in other metals is as follows: 


Naval brass............. 5 per cent. 
Ordinary copper............. 7 per cent. 
Manganese bronze. .. 8 per cent. 


Compressed copper. . II per cent. 


The increase in the temperature of the boiler shell, due 
to the temperature of the steam would average about 122° 
above the steam temperature. 

In regard to coal consumption the following is taken from 
Mr. H. J. Oram’s report of the Admiralty Committee on 
five hundred trials of fifty-one ships: 

All the trials were of more than twelve hours’ duration under 
ordinary service conditions in all parts of the world with coal 
of ordinary quality. 


Taking 6 per cent. of the full power as the basis of com- 
parison the consumptions were as follows: 


Lb. coal per H. P. 
60-Ib. pressure compound engine........ 2.8 
100-Ib. pressure compound engine 
140-Ib. pressure triple expansion engine . 





It will be seen that the saving is about 124 per cent. in one 
case and 214 per cent. in the case of the triple compound of 
140 pounds. A comparison of these figures with the theo- 
retical gain shows that they are equivalent to about go per 
cent. Putting these experiments in the shape of curves, it 
is found that we may calculate on a saving of 12} per cent. 
for 250 pounds as compared with 150 pounds pressure. 
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A Mid-Summer Ice Formation 
A Scientific Puzzle 


That tons of ice should form in a mine, or cave, on the hot- 
test days of summer, the greater the heat the greater the 
amount of ice, and gtadually disappear as cold weather ap- 
proaches, until not a trace of the ice is to be found in winter, 
seems contrary to all natural laws. This, however, is what 
happens every season at the Sweden Valley Ice Mine. 

The mine is situated half way up a heavily wooded slope, 
just south of the little hamlet of Sweden Valley, and five miles 
from Coudersport. 

It is reached by a narrow fern bordered road, where green 
branches form an archway overhead, sweeping the face of the 
passer-by. 

One summer day, several vears ago, a resident of the ‘‘Val- 
ley,”’ prospecting for minerals, found the crevices of the sand- 
stone ledges which crop out on the hillside, filled with ice, 
which he noticed formed again as soon as removed. He 
reported his discovery to the owner of the land, John R. Dodd, 
who proceeded to investigate the matter further by digging 
into the hill-latterally to the distance of fifteen feet, then sink- 
ing a six-foot shaft to the depth of eighteen or twenty feet. 

As the days grew warm large quantities of ice formed in 
the shaft. News of the phenomon spread abroad, and visitors, 
not too incredulous to believe the story, flocked to see this 
strange freak of nature. So many people came and so much 
of Mr. Dodd’s time was taken in exhibiting the mine that he 
erected a building over the entrance and began charging 
sightseers a small fee for admission. 

Scientists from different parts of the United States and from 
Europe have visited the mine, but as they fail to agree, no 
satisfactory explanation of the phenomena has yet been made. 
The hill is largely composed of micaceous sandstone and 
shale, the strata of the sandstone being very loose. In ex- 
cavating, boulders resembling petrified trunks of trees were 
found. Many specimens of these may be seen on the grounds. 
Scientists say they are not trees, but clay rolled and folded 
over by pressure and movement of the surrounding rock. 
However, this may be, they are as neatly molded as a baker’s 
roll. 

Before entering the mine it is necessary for the visitor to 
put on extra wraps, for the mist constantly arising from the 
shaft chills the visitor to the marrow. The rocks in the cave 
drip with moisture, which is constantly congealing, if the 
weather is sufficiently hot, filling the rock crevices with glisten- 
ing ice. In the shaft below great masses of dull grey ice accu- 
mulate; while icicles from six to eight inches thick hang from 
the projecting ledges like stalactites in a cave. 

On a recent visit to the ice mine, it was found that a descent 
of the shaft was impossible, the steps and ladders being so 
heavily coated with ice as to resemble toboggan slides. When 
removed the ice formed again so rapidly that all attempts to 
keep the steps clear had been abandoned. 
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Power Plant of the Bartlett Building, Atlantic City, N. J. 

The accompanying illustrations show the engines and pumps 
of the power plant in the Bartlett Building, Atlantic City, N. J. 
This building is probably one of the finest constructed office 
buildings to be found anywhere in the country, and is a credit 
to the enterprise of Atlantic City’s business men. 

The interior work throughout the entire building is the 
finest Tennessee Marble. The mechanical equipment is in 
keeping with the plan that everything must be of the best. 





The elevators, three in number, were installed by Morse, 
Williams & Company, Philadelphia, and are of the hydraulic 
type with upright water pistons. The signal system used is of 
the flash-light type. 

In the third floor of the building the chief engineer has 
his private office, which is in itself a mechanical work of art; 
facing his desk is a complete equipment of clocks, gauges, etc., 
each recording the working of the machinery in all parts of 
the building. The installation of the entire plant has been 
under the very able supervision of the chief engineer, Mr. 
B. F. Vanderslice. 
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In the roof of the structure there is placed two centrifugal 
fans for the purpose of keeping up a circulation of pure air 
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throughout the offices, and also for discharging the foul air. 

In the engine-room will be found two Ames engines, built 
by the Ames Engine Works, both of which are shown in the 
cuts. These engines are 14” by 14”, making a speed of 275 
revolutions per minute and are direct connected to two electric 
generators of 75-kilo watts each. The electrical instrument 
equipment was manufactured by the Weston Electrical Co., 
Newark, N. J., and was installed by J. F. Buchanan, Phila- 
delphia, electrical engineer. The heating system is of the 
Warren Webster pattern vacuum system installed by the 
Warren Webster Company, Camden, N. J. Also the feed 
water heater of 300-horse power is from the same company. 

The pumps are of the compound duplex type of Worthing- 
ton make, 10” by 16” by 84” by 10”. In addition to this there 
is a high duty Worthington pump of 6,000 pounds lifting 
capacity to use in the hoisting of safes or other heavy material 
in the building. 

The boilers of the Coatesville return tubular make, three 
in number, 18” by 72”, containing each 78-four-inch tubes 
rating at 150-horse power each. A commendable feature 
of the plant is a five-inch auxiliary steam line which can be 
thrown into operation entirely independent of the main line 
in case of accident. The steam pipes are covered throughout 


with nonpareil cork and present a very neat appearance. 
There is a coal storage bin of ninety tons capacity within easy 
Upon the boiler feed pumps are Ford pump regulators. 


access. 





















The number of lights throughout the building are 2,400, 
lighting 235 
which are also heated from the main plant. 


offices, nine stores and sixteen dwelling houses, 
Taken as a whole 
the building surpasses anything of its kind in Atlantic City 
and probably will for sometime to come. No expense has 
been spared to place it in the front ranks of buildings in every 
possible detail, the appreciation of which is shown by the fact 
that the offices are rented as fast as completed. 





The Pressure of the Sea 

There are spots in the ocean where the water is five miles 
deep. If it is true that the pressure of the water on any body 
in the water is one pound to the square inch for every two 
feet of the depth, anything at the bottom of one of the ‘‘five 
mile holes’’ would have a pressure about it of 13,200 feet tc 
every square inch. There is nothing of human manufacture 
that would resist such a pressure. That it exists there is no 
doubt. It is known that the pressure on a well-corked glass 
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bottle at the depth of 300 feet is so great that the water will 
force its way through the pores of the glass. It is also said 
that pieces of wood have been weighted and sunk in the sea to 
such a depth that the tissues have become so condensed that 
the wood has lost its buoyancy and would never float again. 
It could not be even made to burn when dry. 


Lighting Plant at Chestnut Hill Park, Phila. 


Almost every large city has one or more suburban pleasure 
parks, but in this line Philadelphia, Pa., excels all other 
cities in the world with the exception of Paris, France. The 
topography of the country immediately surrounding the 
‘City of Brotherly Love,” being largely conductive to this 
condition. Combined, also with the very liberal patronage 
bestowed upon such projects by the people in general. 

Upon the front cover of this edition of THE PRACTICAL 
ENGINEER will be observed the picture of an engine of more 
than usual interest as it is used to supply electric current for 
one of Philadelphiq’s most beautiful creations in pleasure 
parks, namely, ‘‘Chestnut Hill Park.” The park is situated 
in that historic valley known as ‘‘Whitemarsh,’’ where Gen- 
eral Washington and his gallant heroes encamped the winter 
prior to the ‘‘Battle of Germantown,” in which, while the 
Americans were successful in beating the British, they were 
in such a demoralized condition themselves that they did not 
know of their success until too late to profit by it. 

All of this tends to make Chestnut Hill Park a point to 
attract, but in addition it is constructed and lighted in such 
a manner that a description of the mechanical equipment will 
be of interest to our readers. 

Upon first approaching the park by night the visitor sees 
but a glare in the sky and has but little conception of the 
feast in store for his eyes. It takes but a few moments to 
round a curve in descending the hill, and there bursts upon 
the vision a perfect fairyland of light-myriads and myriads 
of vari-colored electric lights being distributed over a space 
of about thirty acres of ground in pleasing confuson. After 
the first ecstacy of bewilderment is over the engineer will 
approach the power-house from whence comes all this glory 
and wonder. A step within will show first enormous Wetherill 
Cross Compound Engine right and left direct connected to 
a 550 Kilo Watt Westinghouse electric generator. The engine 
is of the Corliss type and at full load makes a speed of eighty- 
four revolutions per minute. It will be noticed in the illustra- 
tion that only one of the cylinders appears, which is because 
of the dynamo and fly-wheel being placed between the high 
and low pressure cylinders. At the further end of the engine- 
room will be noticed running a pumping engine of the Weth- 
erill type which maintains the vacuum in the condensers. 

Steam is furnished the engines and pumps by five Coates- 
ville return tubular boilers each of 100-horse power. The 
feed-water is obtained from a lake in the midst of the park 
and reaches the boiler through two compound duplex Blake 
pumps after passing through a Berryman feed-water heater. 
Besides lighting the park the current is used to ‘‘boost”’ the 
cars up over the hills on their return trips. 

A feature of the plant is that it is not run continuously, 
but closes down shortly after mid-night and remains stand- 
ing until noon the next day. Current meanwhile is supplied 
for the cars, and for lighting where"necessary,"from a powerful 
storage battery situated part way up the hill. 





The Relation of Draught to Grate Bars 


Grate bars are usually made of cast iron, and consist of 
alternate supports for the fuel to be burned and spaces for 
supplying the air needed for combustion. Every portion of 
the entire area of the grate surface should be made of these 
alternate ‘‘lands” and spaces. The top surface of the grate 
should be perfectly level, otherwise it will be difficult to prop- 
erly clean the fire with ordinary hand-tools. The grates must 
rest upon proper supports, and these must be of such form, 
dimensions, and so located under the grates as to prevent 
their warping or getting out of shape by the action of the 
radiant heat from the fire. The grates should have at least 
one end free for expansion; otherwise they will get out of 
shape. 

The clear opening through the grates is usually as large and 
as much subdivided as possible, that each portion of the fire 
shall have its proper supply of air. They commonly have 
# to }-inch openings, with only as much lateral obstruction 
at the ends and centre of the bars as is necessary to enable 
them to keep their shape. Such a grate is shown in Fig. 1, 
the metal and spaces being about equally divided. Mr. 
Barrus’s observations are, that ‘‘Grates with 50 per cent. 
air space gave 3.2 per cent. better results based on coal and 
1.7 per cent, better results based on other combustibles than 
grates with 60 per cent. air space. 

‘*The smaller the rate of combustion, the smaller should 
be the opening for draught through grates. The gain prob- 
ably comes about by preventing the introduction of too 
great an excess of air over that required for combustion.” 
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The practical spacing for grate-bars for the admission of 
air will depend on the kind of fuel to be burned. For bitumin- 
ous coal it may be 4- or $-inch, but for anthracite coal and 
especially when burning the finer grades, such as rice, buck- 
wheat, and pea coal, the distance must be less, and may ap- 
proximate 3-inch in width. The larger the area of opening, 
the less will be the resistance of the air passing into the fire; 
but, if the draught is good, this is a matter of less moment 
than the resistance of the air passing through the burning 
fuel. In the case of fine anthracite coal this resistance becomes 
so great that it is often necessary to employ a forced draught 
in order to burn the fuel at a sufficiently rapid rate to develop 
the full power of a boiler. 























Fig. 1. 














Fig. 2. 


The distanée for the level of the grates above the fire-room 
floor will vary from twenty-four to thirty inches. The first 
is probably the best distance, all things considered ; and nearly 
all fire-fronts approximate this height. 
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The slope of grate-bars is usually from the furnace front 
towards the bridge wall in the proportion of about one inch 
in twenty of thejlength of the bar. No advantage accrues 
in this; and for stationary boilers, externally fired, as good 


results may be had if the grates are set level. Inclining grates 


to the rear probably originated in marine practice, in order 
to protect the fireman from live coals rolling out of the furnace 
when stoking in rough weather. 

Grate bars are commonly cast in pairs, as this adds much 
to their stiffness over single bars, and are thus better able to 
resist bending and twisting. Cast-iron bars should have 
a groove on the top along their whole length, as in Fig. 1. This 



































































































































Fig. 3. 


groove, filling with ashes, prevents in a measure the clinkers 
adhering to the grate. Short bars suffer less in distortion 
by overheating than long ones. Thin and deep grate-bars, 
such as shown in Fig. 2, give excellent results. The bottom 
edge should be no thicker than will insure a sound casting. 
Such bars are usually cast singly and not in pairs. No differ- 
ence need be made in the construction of grates between 
anthracite and bituminous coals. 

















nd Fig. 4. 


A grate for a circular fire-box is shown in Fig. 3, which does 
not differ essentially from the one referred to above, except 
that instead of being confined to two or three bars a larger 
number are included in a single casting. The engraving 
shows the grate to be made up of three sections. It is obvious, 
however, that the number of sections will depend upon the 
diameter of the fire-box. The width of the sections ought 
not to greatly exceed 12 inches. 

A stationary grate with tilting section at the end next the 
bridge-wall is shown in Fig. 4. This is a very convenient 
arrangement for dropping ashes, clinkers, etc., into the ash-pit 
underneath. Grates as long as six feet should be pro- 
vided with some device similar to this to prevent ashes from 
accumulating at the bridge-wall, which accumulation has 
thefeffect of shortening the furnace and diminishing the grate 
area, 


A herring-bone grate, shown in Fig. 5, is extensively used 
in this country, its popularity not being confined to any one 
locality. The angular spacing readily permits expansion 
and contraction to take place without breakage. It with- 
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stands the effects of repeated heating and cooling quite suc- 
cessfully. An adaptation of this grate for a circular fire-box 
is shown in Fig. 6. 

A revolving grate is shown in Fig. 7. This is a very con- 
venient arrangement for shaking the ashes out of the fire, 
for breaking up masses of clinker, and for dumping the con- 
tents of the furnace into the ash-pit underneath. The two 
middle grates in the upper row show how this is accomplished ; 
the side bars show how the grates are kept level by locking 
upon one side wall and then upon each other. 

Shaking or moving grates are designed to facilitate cleaning 
the fires, and, without opening the fire-doors, the removal 
of loose ashes and clinkers which would ordinarily fall into the 
ash-pit by the use of a slice-bar, also to break up and loosen 
the bed of burning fuel if the latter has a caking tendency. 

Some very absurd claims have been put forth regarding 
the great saving in fuel by the use of such grates, but the fol- 
lowing extracts from a letter puts the question in a way too 

















Fig. 5. 
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often overlooked, and that is in reference to the protection 
afforded the fireman himself, who asks: ‘‘If the doors have 
to be opened to clean the fires, is there not a loss in the admis- 
sion of cold air to the boiler, to say nothing regarding the 
injuryto the boiler itself? Again, can any fireman with a 
slice-bar, no matter how dexterous he may be, thoroughly 
stir out the ashes from every part of the grate, and if not, is 
not the supply of air to thatfextent cut off? If a fireman 
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Fig. 7. 


can, with comparatively little effort and without exposure to 
intense heat, thoroughly clean every inch of his grate by using 
the shaking-grate, why, in the interest of humanity and econ- 
omy, should he not be furnished _with one?” 
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Shaking-grates will break up a bed of non-caking coal or 
anthracite coal very satisfactorily, but they do not always 
succeed in breaking up large masses of coal which may have 
fused together because of its caking quality. The fireman 
who relies upon a shaking-grate to break up’Such masses of 
caked coal will waste a-great deal of fine.coke in process of 
burning, which will drop into the ash-pit through the openings 
occasioned by the tilting of the grate-bars. 

The Butman grate, shown in Fig. 8, has been long used in 
the Western States in furnaces burning bituminous coal. 
































Fig. 8. 


The grate is exceedingly simple and very effective; it con- 
sists of two side-bars notched to receive the grates, which are 
provided on their upper surface with oblique cutting edges 
and interlocking fingers, which also form parallel cutting 
edges. The cross-bars to which these interlocking fingers 
are attached are corrugated in the direction of their length, 
and taper from the top to the bottom. The spacing of the 
interlocking fingers is such that a series of irregular openings 
occur over the whole surface, and these openings are so dimen- 
sioned that a full supply of air is had for the fuel. The fingers, 
having semi-circular ends, always preserve the same dis- 
tance whether stationary or being rocked, this detail of con- 
struction preventing the loss of small fuel by its falling through 
into the ash-pit when cleaning the fire. Each rocking-bar 
has an arm projecting downwards, attached to a connecting 
bar operated from the front of the furnace. When the fire 












































is being cleaned by this rocking motion the whole surface is 
broken up at the same time, any accumulation of clinker 
being prevented by the cutting action of the locking fingers. 

A shaking-grate known/as the Aitna is shown in Fig. 9. 


Upon ordinary bearing-bars, common to all furnaces, are 
laid two or more stationary bars, A (depending upon the 
width of the furnace). Near either end is an opening, shown 
in one of the detail drawings, in which are placed two rockers. 
These spring freely like a scale bearing upon pivoted edges. . 
Upon these rockers are placed the moving bars, B and C. 
When at rest the grate-bars present the same level surface as 
an ordinary grate. Attached to the front rocker is a socket, 
shown in the two upper drawings, which reaches almost to 
the ash-pit door. A lever put in this socket and worked im- 
parts to both sets of bars at the same time a vertical and hori- 
zontal movement over the entire surface. By this action 
the entire surface of the fire is cleaned and opened, a con- 
dition which can be maintained with little effort by one or two 
movements of the lever at periodic intervals. 


ae 
Transmission Loss Between Niagara and Buffalo 


Naturally all who inspect the great central power station of 
the Niagara Falls Power Company, at Niagara Falls, become 
greatly interested in the wonderful feat of transmitting thou- 
sands of horsepower over solid copper and aluminum conduc- 
tors from the Falls to Buffalo. For many persons it is difficult 
to understand how such a vast amount of energy is trans- 
mitted over or through a solid body such as these conductors. 
and people often wonder as to what percentage of the power 
designed to be transmitted reaches Buffalo. In other words, 
they wonder what the percentage of loss is in the transmission. 

For the benefit of those who seek this information, it may be 
stated that the loss of energy in the transmission is less 
than twenty per cent. This is equivalent to saying that of 
the energy present on the Niagara end of the transmission lines 
over eighty per cent. reaches Buffalo and is available there for 
light, heat, and power purposes. 


+ 
Progress in Illuminating 


In this country the novel illuminant is the Nernst lamp. 
Abroad it is the acetylene lamp. The Continental papers 
are full of descriptions of public installations of acetylene. 
Most European countries provide stringent regulations gov- 
erning the use and storage of carbide. Acetylene has now 
been on the market fully ten years, but in this country it has 
found but a modest field of application. In France, Austria 
and Germany, however, there are many public and private 
acetylene plants. One interesting little plant at Zinkau, in 
Austria, has been in operation for five years, and is reported to 
have given no trouble whatever. It regularly supplies about 
1000 lights, including lamps on the highways, in the public 
parks, hotels, apartment houses, chapels, and; curiously 
enough, in an old fifteenth century castle. 

Reverting to the Nernst lamp, its adoption by public and 
private plants throughout this country, during the year it 
has been on the market, has been simply phenomenal. Accord- 
ing to the very best authorities upward of 1000 plants have 
already been equipped in whole or in part with it. The Hart- 
ford plant was the first station to adopt it on an extensive 
scale, and this progressive little Connecticut town has about 
4000 Nernst glower lamps in use. It is asserted that the same 
illumination can be secured as with incandescent lamps, at 
about one-half the cost. The lamp is being introduced into 
A number of the 





factories, halls, office buildings, banks, etc. 
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large manufacturing concerns in the neighborhood of Pitts- 
burg have recognized its advantages and many of the packing 
houses of the West are using it in their stock yards. For 
drafting work it is said to be greatly superior to the incan- 
descent lamp, being uniform and steady, and of a specially 
desirable color. The city of Oshkosh has recently adopted 
this style lamp for street lighting. 

Acetylene is being adopted on the street sweepers used in 
Hamburg. Street cleaning in Hamburg is all done at night, 
when the highways are comparatively free from traffic, and 
when the dust incident to the operation is not an annoyance 
to the public at large. In order that the machines may be as 
effective as possible they are constructed without springs, to 
ensure a continuous contact of the rotary brush. The jolting 
and vibration of any lamp carried on these sweepers is destruc- 
tive to most types, but the acetylene lamps appear to be 
quite satisfactory. The lamps resemble those used by cyclists, 
and carry sufficient carbide for a whole shift. They are car- 
ried at the side of the sweepers, and designed like a headlight 
to throw a powerful beam of light upon the roadway in front 
of the machine. 


——_—-4--- — 
The Rating and Speed of Dynamos and Motors 


The fact that a machine of a given size has one rating and 
speed as a dynamo and a totally different rating and speed as 
a motor always appears to. the average student to be incon- 
sistent. The explanation is simple enough. The discrepancy 
in both rating and speed is due principally to the fact that a 
given machine is operated at a higher voltage as a dynamo 
than when it runs asa motor. As the speed is almost exactly 
proportional to the voltage, it will be lower for the motor than 
for the dynamo; and as the output is directly proportional to 
the speed, lowering the latter reduces the former. The cur- 
rent carrying capacity of the machine is practically fixed, 
regardless of its armature speed; therefore the loss in output 
due to lower voltage (or the resultant lower speed) when a 
dynamo runs as a motor cannot be compensated by increasing 
the current passed through its windings . 

For example, a 10-k.w. 125-volt dynamo will have a current 
capacity of 80 ampheres, plus the shunt field current, say 83 
ampheres total. Assume that its speed is 1300 r.p.m. and its 
armature resistance 0.06 ohm; the drop in the armature will 
be 0.06-+-83==4.98 volts, so that the total e.m.f. generated will 
be 130 volts, or 0.1 volt per r.p.m. Now if the same machine 
be put out on the circuit as a motor, under an impressed ¢.m.f. 
of, say, 115 volts, the field strength will be about the same as 
before, as there is no rheostat in the-field circuit, and when 
running at full load the drop of practically 5 volts in the 
armature leaves only 110 volts of the impressed e.m.f. to be 
balanced by counter e.m.f.; the speed therefore will be 1100 
r.p.m. instead of 1300. The machine will receive from the line 
86 ampheres (3 in the shunt field winding and 83 in the arma- 
ture) at 115 volts, or 9.89 kilowatts ,and if it has 88 per cent 
efficiency, it will deliver the mechanical equivalent of 8.7 kilo- 
watts at the pulley. Its ability as a motor therefore would 
be a trifle over 11% horse-power. This rough example shows 
why the speed of a machine is always lower as a motor than 
as a dynamo, when operated on a given circuit, and why its 
power-delivering ability is also less when operated as a motor 
than when it works as a dynamo. 


Natural Philosophy 
Mechanical Pruperties of Bodies 






























Question. Is a piece of wood, or a pebble, or an iron bar 
all solid matter? 
Answer. It is part matter and part empty space. 
Q. Is there as much matter in a piece of wood as in an iron 
bar of the same size? 
A. There is less matter and more empty space in the wood 
than in the iron. 
Q How is this fact generally expressed? 
A. It is said that iron is denser, or more compact, than 
wood. 
Q. What are the empty spaces in the interior of bodies 
called? 
A. Pores. The pores are visible in many substances, 
for example, in sponge, cork, and some kinds of wood. 
Q. Are the pores in the interior of bodies entirely devoid 
of matter of any kind? 
A. The larger visible pores contain air, and the more 
minute pores, in even the densest substances, contain a very 
subtile ether, which also fills all space. : 
Q. Can a body of matter be divided into smaller and 
smaller parts without any apparent limit? 
A. Itcan. Intwoways. Mechanically, that is, by pound- 
ing, grinding, etc. ; and by solution. 
Q. Give an example of the minute subdivision of matter 
by solution. 
A. A grain of blue vitrol, smaller than the smallest pea, 
will give a blue tinge to half a gallon of water containing 
twenty drops of spirits of hartshorn. In this half gallon 
there are 250,000 drops. 
Q. Are there any last particles that can not be divided any 
further? 
A. Chemistry informs us that there are. 
Q. What are these indivisible particles called? 
A. Atoms. Every body of matter is made up of in- 
divisible atoms. 
Q. Are these atoms so close together as to be in actual 
contact? 
A. They are not, they always stand apart from cach other. 
Q. What holds them together? 
A. Each particle pulls the others toward it, or attracts 
them, just as a magnet attracts a piece of iron that is brought 
near it. 
Q. What is this attraction between atoms called? 
A. The attraction of cohesion, or simply cohesion. 


Q. Why do not the atoms rush together, and all bodies 
become perfectly solid? 
A. Because the heat collected between or around the 
atoms exerts a repulsion, and keeps them a certain distance 
apart. 
Q. How do we know that heat has this effect? 
A. If the heat be increased the particles are forced farther 
apart, and if it be diminished they draw nearer together. 
Q. How are these two changing conditions expressed? 
A. By expansion and contraction, or repulsion and attrac- 
tion. 
Q. What have you to say of the forces of attraction and 
repulsion exerted between the atoms of bodies? 
A. That their energy is enormously great. 
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The mechanical stoker has been 
made the subject of numerous arti- 
cles in the engineering press, and 
in all of them the advantages are 
set forth in alluring terms. But it must not be sup- 
posed from this that mechanical stoking possesses .no 
disadvantages, for it does, and these will be briefly dis- 
cussed. 

In the first place, the stoker must be driven by some 
external agency, and this usually takes the form of a 
small reciprocating engine, driven by steam or water. 
This means that the engineer must care for auxiliary 
apparatus connected with the stoker and keep it in repair 
if there is to be uninterrupted service. With the ordi- 
nary grate no such care or attention needs to be observed. 


Again, there are numerous types of stoker in which 
the moving parts of the grate are subjected to the dust 
and the grit of the ash pit. Any fireman knows what an 
-amount of fine dust is thrown off from dry ashes, and 
this dust penetrates to every nook of the setting in the 
vicinity of the ash pit. Now, in those types of stoker in 
which the grate is given an alternating or rocking motion, 
or in which the entire grate surface travels from the front 
to the rear of the furnace, there are numerous joints and 
wearing parts, and the dust soon gets into these bearing 
surfaces and causes friction and wear. It is not feasible 
to lubricate these parts, for the dust would quickly 
destroy the best lubricant, while the heat to which the 
grates are subjected would likewise volatilize any oil 


The Other Side 
of the Question 


placed on the bearings and render it worse than useless. 

Several mechanical stokers are in the form of inclined 
grates in which the alternate bars are given a vibratory 
motion, the fuel being thus loosened and moved slowly 


down the incline. In doing this, unless the regulation 
is carefully watched and adjusted and the grates suited 
to the fuel ,there is a likelihood of the finer unburned 
particles of coal falling through to the ash pit, and this 
is a dead loss. With a stationary grate this is not so 
liable to occur, since the only thing that could bring it 
about would be the stirring or raking of the fires. 

The mechanical stoker is not adapted to burning any 
and all kinds of fuel with equal advantage. With the 
finer grades of anthracite, and with culm, it finds an 
sepecially favorable field. But if a caking bituminous 
coal is employed, there is apt to be trouble. For, under 
the heat of the furnace, the soft coal will fuse on the grates 
and then it will be necessary to use the slice bar to keep 
the grates clean and the fires in good condition. This 
is attended by loss of fuel through the grates, and in this 
instance at least it possesses little or no advantage over 
the stationary grate except the saving of manual labor 
and the obviating of open fire doors. 

However, if the advantages to be gained are arrayed 
against the disadvantages which may be urged, the for- 
mer will be found to outweigh the latter to such a con- 
siderable extent as to prove conclusively the ultimate 
benefits to be derived from mechanical stoking. 


——_4—_—_ 


: The man with the monkey 

The Man With the wrench has been held ac- 
Monkey Wrench countable for more serious 

wrecks to engines and ma- 

chinery than all other causes put together; and perhaps 
justly so, for there is no doubt but t hat the success of 
the enclosed type of engines may be largely attributable 
to their being proof against the ‘‘tinkerer.’’ But the 
man with the wrench way work damage in order places 
as well. In a paper read at the recent meeting of the 
American Society of Mechanical Engineers, -Mr. A. 
Bement, for example, directed attention to the fact that 
with the prevailing practice and methods of erecting 
machinery in final place there is ample opportunity for 
damage from excessive tightening the nuts and screws 
on the part of erecting crews, leading to straining of parts 
beyond there clastic limit. There appears to be no rule 
in general use for the guidance of the men who perform 
the work of machinery erection, and it seems usually to 
be their desire to make things as tight as possible. The 
natural result is that elastic limits are often exceeded or 
that breakages even may occur. As an illustration of 
this Mr. Bement showed a diagram of one end of a verti- 
cal Corliss engine cylinder in which the nuts of the studs 
holding the head to the flangs were screwed up so tight 
that it resulted in over-strain finding relief in a crack, 
which developed in the wall of the cylinder just under 
the flange. A tongue on the head fitted into a groove 
in the face of the cylinder flange; packing for making 
the joint was compressed in the groove by the pressure 
exerted by the tongue; when the packing was fully com- 
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pressed, further strain owing to over-tightening the bolts 
resulted in the fracture which manifested itself some 
weeks after the joint had been made up. The crack 
extended part way around the cylinder but did not result 
in entire rupture. It appears that when sufficient relief 
had been secured the crack ceased to extend, notwith- 
standing the presence of the steam pressure. This case 
is probably fairly illustrative of many others of which 
nothing is heard. 


——--4———. 


ee : At the St. Louis exposi- 
Le — tion there will be a demon- 
stration of the powers of ‘‘liquid air.’’ This will, no 
doubt be interesting to a great number of people—es- 
pecially to those who are holding stock certificates in 
the now extinct Tripler Company. So many claims 
have been made for liquid air that the general public 
have been led to believe that it was the next thing to 
perpetual motion; Dr. Carl Von Linde gives a very 
interesting analysis of the fluid which very ably illus- 
trates all phases of the subject. 

One of the claims made for liquid air was that it would 
be ‘‘the cold-producing medium of the future.’’ Not 
only would the working of our modern refrigerating and 
freezing stores be accomplished by means of liquid air, 
but everybody—the manufacturer in his workshop and 
alike the agriculturist on his farm—might, at trifling 
cost, procure a cool and pure atmosphere for himself. 
Considering that liquified air, vaporizing at atmosphere 
pressure, possesses a temperature of 191 deg. C., it is 
hardly a matter for surprise that, with such an energetic 
cooling medium in view, the problem of applying liquid 
air for refrigerative purposes is raised again and again. 

In the consideration of the merits of any particular 
source of cold, two points are essential—first, the quan- 
tity of cold produced, t.e. the number of heat units elimi- 
nated per unit of time; and second, the intensity of the 
cold, z.e. the temperature at which heat is removed. 

The most important physical law relating to the pro- 
duction of cold is well known as determining that the 
expenditure of energy necessary for a certain amount of 
cold increases in direct ratio with the difference between 
the lower temperature (in the refrigerator) at which the 
heat is taken away and the upper temperature(in the 
condenser or cooler) at which heat is transferred to the 
cooling water or to the atmosphere. Now, if the refrig- 
erative purposes be the production or the maintenance 
of a temperature only a few degrees below the freezing 
point of water, then, according to the law referred to, 
it must be exceedingly irrational to employ liquid air, 
seeing that for its attainment we are compelled to de- 
scend to 191 deg. C. (312 deg. F.) 

Supposing that anyone had to provide a well for 
obtaininging surface-water from a depth of ten feet, it 
would be insane to sink a shaft down to three hundred 
feet, to let the water run from its ‘surface-level down 
this pit, and then to raise it to a height of three hundred 
feet. But this exactly corresponds to the idea of per- 
sons recommending the use of liquid air as a substitute 





for all the refrigerating machines of to-day. If we were 
to work our ice factories, our cooling and freezing stores, 
and our other cooling plants by liquid air, the requisite 
expenditure would be from thirty to fifty times greater 
than that of our modern refrigerating installations. 


-——_ 4 —— 


If all that has been said 
and suggested about that 
latest puzzle in physics and chemistry—radium—is 
to be credited, it is superior to the X-rays in medicine, 
whether as an agent of successful diagnosis, or as an 
eradicator of malignant fungoid growths. As an illum- 
inant, it is asserted that a very small portion enclosed 
in a lead box an inch thick, brought near a person in a 
dark room, produces the same impression as a flash of 
light upon the retina, even with the eyelids closed, a 
sensation that is also experienced by the blind. 

The heat furnished by the new substance is both 
intense and lasting, and its stored energy is amazing. 
Its possibilities as a destructive agent in war have also 
been considered by German scientists, the claim having 
been put forth that its power is capable of being pro- 
jected like the rays of the searchlight, over long distances 
with destructive effect. 

“Granting the signal potentialities of light, heat, power, 
cure and ‘destruction claimed for radium, science must 
yet solve two-practical problems before it can be made 
to-render other artificial light, or coal and the ordinary 
knowti’ sources \of heat and power superfluous. . The 
first.is that of a sufficient supply, and the second that 
of a practical means of utilization that will be both safe 
and certain. 

Anelement so powerful can be confined in few natural 
subtances, except in the most infinitesimal quantities. 
The present workable source of supply is said to be 
pitchblende, which does not contain more than 1-10,000 
per cent. of radium for which French and German manu- 
facturers have been able to command $75,000 per ounce. 
While radium is a substance of which a little may be 
made to go a good way, the little is so costly at present 
that common mortals must be content to use something 
cheaper. 

The second unsolved difficulty is that of harnessing 
the new power so that it can be safely driven. A 
substance that will produce a light so powerful that 
even the blind are conscious of its presence, accompanied 
by a degree of heat that melts everything before it, is 
liable to burn the fingers of its manipulators unless, as 
in the case of electricity, they can invent gloves that 
insulates them against its force. For these reasons 
the practical value of radium to humanity is still purely 
problematical. In the face of the marvelous scientific 
developments of the last century, however, it - would 
be rash to assume that it may not yet become some time 
more than a scientific curiosity. 


The Mysteries of Radium 
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Compressed Air for Various Uses in Various Places 

The use of compressed air for power purposes and as a 
means for the transmission of power is much older than is 
usually conceded. It was used by Smeaton in 1786, by Med- 
hurst in 1810, by Rennie in 1812, by Vallance in 1818, at the 
Triger mines of Challones in 1845, by Cubitt in sinking the 


piers of the Rochester bridge in 1851. Brunel also made a 


similar use of it at Saltash in 1854. It was also used by Brunel 
on the Thames Tunnel, by Barlow on the Thames Subway, 
and in the shaft of the Marie Colliery in 1856. 

Air has been transmitted for considerable distances and under 
a great range of pressures. At the Mont Cenis Tunnel air 
was transmitted to the boring machinery 20,000 feet under a 


pressure of 105 pounds per square inch. In the installation at 


Paris, in 1881, by M. Popp, the length of the pipes slightly 
exceeded twenty-four miles, and the main is a steel pipe 20 
inches in diameter, and the air, maintained at ninety pounds 
pressure, transmits 6,000 horse power. 

At Offenbach, near Frankfort-on-the-Main, air is distributed 
through 25,000 feet of cast iron pipe under ninety pounds 
pressure. At the Portsmouth Dock Yards, England, air is 
transmitted through 14,000 feet of pipe, varying from three to 
twelve inches diameter, under sixty pounds pressure. 

There is also a large compressed-air plant at the Terni Steel 
Works in Central Italy. In this plant, 1,200,000 cubic feet of 
air per day, under seventy-five pounds pressure, are used. 

In this country 2,500,000 cubic feet of air per day, at sixty 
pounds pressure, delivering 1700 horse-power, are used at the 
Chapin mines in Michigan. The mains in this plant are 
24-inch wrought iron pipes, one-quarter inch thick. Very 
successful compressed-air tramways have been operated for 
a number of years at Berne, Switzerland, and at Nantes, 
France. Mekarski used compressed air for driving tramway 
cars in 1877. 

In all of the above named uses of compressed air, the com- 
pression was produced by steam-actuated mechanical com- 
pressors. The older ones were all simple compressors, Mekarski 
being the first to use compound compressors, and he was fol- 
lowed in this line by Northcote in 1878. 

The adaptability of compressed air for various uses is very 
great. While electricity supplies power and light very directly, 
it cannot be used for heating except at a prohibitive cost. 
Gas is used very directly to supply heat, power and light, but 
is expensive for heating and power at the prices generally 
charged. City water pressure can be used to supply power 
and indirectly light, by the use of a water motor driving a 
dynamo, but is too expensive for most purposes. Steam 
supplies heat and motive power almost directly, and in- 
directly light through a dynamo. It is, however, more 
expensive than compressed air, and involves more risk and 
attention. Compressed air can be used directly as a source 
of motive power, ventilation and refrigeration; also in the 
operation of elevators. 

We have already mentioned its use in connection with power 
hammers, cranes and motors. For drying purposes it is even 
more efficient than heat. Compressed air is also largely sus- 
ceptible to double uses. For instance, after it has been used 


cold, or without pre-heating expensively in a motor to produce 


power, the exhaust furnishes an efficient and cheap method 
of producing refrigeration. When pre-heated and then used 
through a motor the exhaust is still hot enough to contribute 
considerably to the heating of a building. 

In the transmission of compressed air over long distances 
the loss of pressure due to friction in pipes of proper sizes, and 
the loss due to leakage in properly constructed pipes and joints, 
are very small. Velocities of from thirty to fifty feet per 
second are allowable. When an air distribution system is 
introduced into a thickly settled community, the safety from 
the air main is much greater than from a steam main or a 
water main under pressure, and a leakage or even the burst- 
ing of such a pipe is attended with very much less damage. 

Another great advantage in such a case is that power users 
require no new plant, and need incur no outlay for motors. 
Their present steam engines, with little or no alteration, are 
admirably adapted for serving as air motors. 

Tests of small motors of from one to two horse-power‘ 
using air at the ordinary atmospheric temperature and at 735 
pounds per square inch absolute, exhausting from 33 degrees 
to 54 degrees, required a consumption of 12,000 cubic feet 
of air per brake horse-power per hour. At the Berne Tramway 
the air is compressed to 450 pounds per square inch. On the 
average the cars used about 35 pounds of air per car-mile. 
This, however, was used in connection with hot water. In 
small motors of from one to two-horse power, with the air 
pre-heated to a temperature of about 158 degrees and ex- 
hausting at about the freezing point, or 32 degrees, 850 cubic 
feet of air per brake horse-power per hour were used. 

In some very carefully conducted trials made by Professor 
Riedler, using an 80 horse-power engine which was actually 
giving 72 indicated horse-power, using air at 80 pounds pres- 
sure, heated to 320 degrees, with cylinders jacketed with hot 
air and exhausting at aboyt 95 degrees, about 425 cubic feet 
of air per brake horse power per hour were used. This showed 
an efficiency of about 92 per cent. 

Practically, all that has been said above refers to air com- 
pressed by the old methods of mechanical compression. We 
now come to the subject of air being compressed directly by 
falling water or under pressure. Air compressed by the 
ordinary methods of mechanical compression contains at 
least the same amount of moisture as the surrounding atmos- 
phere from which it was compressed; and, in parting with the 
heat necessarily contributed to the air by the mechanical 
compression, it is inclined to absorb more moisture. There is 
incidentally a considerable loss of energy in parting with this 
heat. Air compressed directly by falling water is kept at 
the same temperature as this water. It is compressed isother- 
mally, and the consequent expansion, when used in motors, 
produces an almost truly adiabatic expansion line. Tests, 
however, have shown that air compressed in this manner con- 
tains only one-sixth of the moisture originally in the sur- 
rounding atmosphere from which it is compressed. This is 
probably because the moisture in the bubble of air is pressed 
or squeezed out of its surface and then absorbed by the sur- 
rounding water. Incidentally there is no loss of power in 
parting with any heat, and there is a practical result which is 
of more importance—the hydraulically compressed air can 
be expanded down to a temperature much below the freezing 
point, while atmospheric air, with the usual amount of mois- 
ture, mechanically compressed, cannot be used at all, owing 
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to the freezing up of the exhaust passages of the motor in which 
the attempt to use it is being made. 

During some tests made at Magog in September, 1899, 
owing to the conditions under which these tests were made, 
the change in the humidity in the air was not so great as above 
stated. The moisture in the external air showed 90 per 
cent of saturation, and, after compression, 29 per cent., or 
a little more than one-quarter. In the Magog tests, using an 
old 75-horse power Corliss engine, with air at 534 pounds 
gauge pressure, with cold air direct from the compressor at from 
66 degrees to 73 degrees, and exhausting down to the extremely 
low point of 42 degrees below zero, 850 cubic feet of air per 
brake horse power per hour were used; and with the air pre- 
heated to from 205 degrees to 295 degrees Farenheit, and 
exhausting at from 67 degrees to 68 degrees, 620 cubic feet of 
air per brake horse power power per hour were used. 

Probably one of the oldest applications of the use of water 
power to the wants of man was a form of hydraulic air com- 
pressor which operated as an entrainment apparatus. This 
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was the well known water bellows or trompe of the Catalan 
forges. . 

This apparatus, briefly described, consisted of a bamboo 
pole, disposed at a slight inclination from the. perpendicular, 
into the upper end of which a stream of water was led, en- 
training air with it in its downward passage. The lower end 
of this bamboo pole was introduced into a bag made of the 
skin of some animal, the air being allowed to escape from the 
water into the upper part of the bag, whence it was led by 
pipes or tuyeres to the forge, the water being allowed to 
escape from the lower edge of the bag. From this original 
device a great many improvements have been worked out, 
and besides this a number of other forms of hydraulic air com- 
pressors, or of compressors using other liquids for compressing 
air or other gases, have been designed. 

Siemens invented an apparatus on the principle of the steam 
injector, but the use of this was confined principally to the 
production of a vacuum. It is used to operate the pneumatic 
dispatch tubes in London. It has also been used for 


blast purposes in Siemen’s furnaces and in sugar works. 

But all of the apparatus just described did not really employ 
the same methods as those used. in the old trompe. One of 
the first inventions carrying out this idea was made by Mr. 
J. P. Frizell, of Boston, Mass. His invention made use of 
an inverted siphon having a considerable horizontal run be- 
tween the two legs. A stream of water was led into the upper 
end of the longer leg and at the top of the horizontal run 
between the two legs of the siphon was provided an enlarged 
chamber in which the air separated from the water. The 
water was then led off from the lower part of this air chamber 
and passed off through the short leg of the siphon, the pres- 
sure of the air accumulated in the air chamber being there- 
fore due to the height of water maintained in the shorter leg 
of the siphon. This application of carrying upward the water, 
after the air was separated from it, so as to produce a con- - 
siderable pressure upon the air, seems to have been original 
with Mr. Frizell, and in this feature his device differs from the 
old trompe. 

The working head varied from 2.54 feet to 5.02 feet and the 
efficiency from 40.4 per cent. to 50.7 per cent., the quantity 
of water in these cases varying from 5.92 to 11.89 cubic feet 
per second. 

From his experiments Mr. Frizell estimates that with a 
shaft 10 feet in diameter, a depth of 120 feet and a fall of 
15 feet the efficiency would be 76 per cent., and that with a 
head of 30 feet and a fall of 230 feet the efficiency would be 
81 per cent. 


Another device, Fig. 1, differing somewhat from that of 
Mr. Frizell, was invented by A. Baloche and A.. Krahmass, 
in 1885, and consisted of a siphon B carrying water from an 
upper to a lower reservoir, the lower end of the siphon being 
projected through an inverted vessel R placed nearly at the 
bottom of the second reservoir. Just beyond the bend of the 
siphon and the line with the vertical axis of its longer -leg, 
an air pipe T projecting into the descending leg of the siphon, 
thus entraining the air with the descending column, which car- 
ried it down into the inverted chamber R, from which the 
air escaped at the top, while the water passed out from the 
bottom into the lower reservoir. This apparatus produced 
pressure on the air in the top of the inverted chamber, due to 
the height of the water column upon it. 

Another device, Fig. 2, patented by Thomas Arthur, in 1888, 
differs from the last in having a stream of water led directly 
into the top of the vertical pipe A. Inserted into the mouth of 
this pipe was a double cylindrical cone C forming an annular 
air passage between it and the walls of pipe A. 


Owing to the increase in the velocity of the water in passing 
through the narrow throat of the double cone, air is inhaled 
through the pipe D through the annular space mentioned and 
through perforations in the lower cone, and is entrained with 
the falling water. 


Through the down flow pipe A rises a vertical delivery pipe 
Z for the compressed air, having its lower end enlarged and 
open at the bottom. Projecting upward into this enlarged 
air-delivery pipe was a water-escape pipe F through which 
the water passed after having parted with the air. This escape 
pipe was in the form of an inverted siphon and animatined 
on the air in the delivery pipe Z a pressure due to the eleva- 
tion of the water at its discharge point above the air line in 
the large end of the delivery pipe. 
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Water Hammer 
Editor THE PRACTICAL ENGINEER: 

A few years ago I took charge‘of a small electric light plant 
which consisted of two 100-horse power engines, two boiler 
feed pumps and three return tubular boilers. I was informed 
by the superintendent that they had received several com- 
plaints in regard to the water 
hammer in the supply pipe, from 
the tenants of the cottages near 
by. This water main run under 
each cottage, and they took their 
water from the same main that 
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out there being continuation of the shaft connected to the 
first crank by a second, is beyond me. And if this is the con- 
struction of the ‘‘self-contained”’ engine, it- is nothing more 
or less than a center-crank engine. However, if there is only 
one crank, and it is opposite the flywheel, then, truly, Mr. 
Hardenberg has a freak engine. I would be glad to see a 
catalogue describing the engine in question and showing illus- 
trations of it. I have endeavored to find it advertised in one or 
more of the mechanical journals, but have been unsuccessful. 

In the case of the center-crank engine I do not think that the 
rule given should be expected to apply at all. In such an in- 
stance, there is a crank disk on either side of the connecting- 
rod, these two disks being joined by a common crankpin. Con- 
sequently there are two cranks, one at either side, and the 
engine cannot be classed either as a right-hand or as a left- 


hand engine. I do not 


agree with the writer of 
the editorial in last 


month’s issue, in which 
he states that the gov- 
ernor wheel should deter- 
mine this point. The 
terms right-hand and left- 
hand are intended to apply 
to horizontal simple en- 
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supplied the station. He also informed me that if I 
could make any change to remedy this trouble it would 
be very much appreciated. The suction was a 2} inch pipe, 
this I cut and bushed to take a 5-inch tee; into this 5-inch tee 
I screwed a 5-inch pipe six feet long and the upper end of 
same capped with an air valve as shown in the sketch. This 
did the trick, and thereafter if the knock opened, valve AA 
was closed and air valves opened at the side and top to let 
out the water in the top of the pipe and let in a new supply of 
air. The superintendent was well pleased with the kink and 
I was well paid for my work. W. A. Dow, 
Cambridge, Mass. 


San Gee 
The Right-Hand Engine Again 


It seems that the question of whether an engine is right- 
hand or left-hand will not down. I confess that I have con- 
siderably enjoyed the discussion which the point has brought 
out and I would like to put in my oar concerning it. 

My first conception, and indeed my only conception, of a 
right-hand or left-hand engine is precisely that given in the 
June issue of this paper. I notice, however, that Mr. Harden- 
berg takes exception to that method of distinguishing between 
the two because he has an engine to which the rule will not 
apply. Now, I do not have a clear idea as to what the ‘‘Metro- 
politan” engine looks like. For how the flywheel can be on 
the opposite side of the connecting-rod from the crank with- 


elements of a duplex, 
compound, or multiple 


expansion engine, exclusive of what is known as the center- 
crank engine. Thus, in the case of a duplex engine or a two- 
cylinder cross-compound, there is one right-hand and one 
left-hand engine; in a triple expansion engine with three 
cylinders, there is one right-hand, one left-hand, and one 
center-crank engine. If it is a four-cylinder multiple expansion 
engine, there must still be a right-hand and a left-hand engine 
as the outside elements, and two center-crank engines be- 
tween them. Trying to make this rule apply to center- 
crank engines seems about as reasonable as trying to deter- 
mine whether a monkey-wrench is right-hand or left-hand. 
X. ‘“. TRICK. 


— 


The Effect of Excessive Use of Cylinder Oil, and What 
Happened to a Spiteful Engineer 


Editor Practical ENGINEER: 

In the early spring of ’92 I had an experience with an engine 
and an engineer-that I will not soon forget. It was nothing very 
serious, but at the same time worthy of mention. I was em- 
ployed as a machinest in a local engine shop, in Dunkirk, N. J., 
where logging engines were made and repaired. The company 
built a small logging engine of the geared type for a large 
lumber company in West Virginia. In due time the machine 
was tested, put on a car and shipped to its-destination,"where 
from the start the Lumber Company were very well pleased 
with the performance of the engine, and were about to order 
another when the subject of my experience took place. The 
shop foreman received a telegram that the engine “would not 
work after a thorough trial by some of their best engineers. 
The message came at night, and the next day I was sent to 
look over the machine and repair it if possible. In due time 
I arrived at the little station and was driven several miles 
into the interior to where the engine was, for it was at least 
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five miles from the mill, and apparently impossible to get it 
back. My first move on reaching the machine was to closely 
question the engineer as to what he thought was wrong. I 
gained very little from him for he seemed sullen and in no way 
pleased with my presence on the scene. So to make matters 
as well as possible I examined the engine thoroughly, looking 
over valve gear and in fact everything that would be liable to 
get out of order easily. I found everything apparently O. K., 
so after seeing that the boiler contained enough water, I fired up, 
and raised the steam pressure to 100 lbs.; I drained the steam 
line, and opened the cylinder cocks, then I gradually opened 
the throttle, and as I did so the little engine made two or 
three revolutions and stopped, with a choking action. I shut 
the throttle, and proceeded at once to open the front end of 
the boiler to examine the exhaust nozzle, which I found very 
nearly stopped up by a formation of corrosion, caused by the 
excessive use of the cylinder oil of the West Virginia grade, 
common to that locality. Just as I discovered the fault 
with the nozzle the proprietor came along and inquired what 
was at fault. I explained the case to him while I was cleaning 
out the nozzle, and he sorely reprimanded the engineer for not 
looking into the matter more thoroughly. About the time 
I had the nozzle ready for use again it was noon hour, so we 
went to dinner, resolving to give the machine a good test after 
dinner. On returning from dinner I closed up the front, shook 
down the fire and tried to make another start, but this time 
the engine refused to move at all. But after a careful ex- 
amination I found that the couplings between the two engines 
had been shifted so that the cranks were opposite, instead of 
being quartered, and that they were both placed on their 
centers. The bolts were taken out to shift the coupling, 
in order to change the positions of the cranks so that the engine 
would not start at the opening of the throttle, but fortunately 
I noticed the change and just as I called the engineer’s atten- 
tion to the matter the manager stepped up to know if every- 
thing was ready to start, and when he saw what had been done, 
he told the engineer to get his time at once for he had been 
left in charge of the engine while I was away. Well, after 
setting the cranks back in their correct positions, and oiling 
up and draining cylinders, etc., the engine started off and 
ran all right, and is running to-day, as far as I know, but 
the engineer is not in that locality from what I hear, and on 
my return home I carried an order for engine No. 2. 


a as 
Boiler Cleaning and Scale Trouble 


Editor PRacTICAL ENGINEER :— 

A great many engineers have expressed their opinion as to 
the proper place to introduce the feed into boilers, especially 
those of the return tubular type, and perhaps it will be im- 
possible to say anything new along this line; but a bit of the 
writer’s experience may help some one to better the condition 
of his boiler or boilers. 

Some time ago the writer took charge of an electric railway 
power house, where return tubular boilers were used to gener- 
ate the steam. Duplex feed pumps were used, the water being 
forced through an exhaust feed-water heater into the boilers 
through the blow-off. On examination the boilers were found 
to be badly scaled, particularly the back heads about half 
way up, and the three lower rows of tubes for half their length. 
_ Inquiry as to how the boilers had been treated for the scale 
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revealed the fact that they had been treated regularly each 
day with kerosene and each boiler cleanéd once each month. — 
I readily concluded that oil was not the proper thing for this 
case and decided to try something else as soon as possible. 
We first changed the feed by allowing the pipe to enter the 
boiler at the top about two and one-half feet from the front 
head down to within six inches of the top row of tubes, thence 
toward the back to within three feet of the back head; capped 
the pipe and had enough 3-16 inch holes drilled in each side 
of the pipe to equal. the area of the pipe. While this arrange- 
ment works well I have found by later trial a cross pipe placed 
at the end of the long pipe, and holes dgilled in it instead of 
the long piece, admits of the temperature of the water being 
raised much higher than in the former arrangement. 

After this arrangement was completed I sent some of the 
scale to a well known firm, had it analyzed, some compound 
made to suit the case, and as soon as it arrived commenced the 
use of it according to directions. The boilers were cleaned 
each month as usual and before long the scale had disappeared 
from the back head, lower sheet and tubes and we had a clean 
boiler. Of course some scale would continue to form in the 
boiler, but it is mostly on the top of the top row of tubes where 
it is readily removed. 

Many engineers recommend feeding in the blow-off, but I 
have failed to find as yet that place where it can be recom- 
mended in preference to the top. Some one says passing the 
feed-water through the blow-off keeps the latter free from 
scale; true, so will opening the blow-off cock once each day 
or oftener if the water is very bad. Another say the blow- 
off pipe will not burn out so soon if the blow-off feed is used; 
granted, but the damage to the bottom of the boiler and tube 
ends caused by contraction and expansion, especially when the 
feed is intermittent, is of much more consequence than the 
burning out of the blow-off pipe. 

A boiler came to my notice at one time with which there 
had always been trouble because of the girth seams leaking, 
also the tube ends of the lower row of tubes at the back. Any 
amount of calking was of no avail, until one day some one 
recommended the feed to be changed from the blow-off to the 
top; this was done and there has since been no more trouble 
with leaky seams or tube ends. 

It does seem that some engineers and some manufacturers 
of boilers have the idea that if you stick the feed pipe in any 
old place in a return tubular boiler, it is all right so long as 
the water gets there. It is my belief that if the same eare 
were exercised in the manufacture of return tubular boilers, 
and those similar designs as with the water-tube boiler, there 
would be fewer accidents laid at their door. 

Lloyd, N. Y. A. K. VRADENBURGH. 

—-—- +> —— : 
The Lunkenheimer Outing 

The Lunkenheimer Company, of Cincinnati, gave their 
annual outing at Woodsdale Island Park, Saturday, July 18th. 
Seven hundred employees and their families participated 
this year, in all about two thousand people, including children. 
Everything was free, including transportation, refreshments, 
music and dancing, the entire expense of the outing being paid 
by the company. 

Woodsdale Island Park is about thirty-one miles from 
Cincinnati, on the C. H. & D. railroad, and it required two sec- 
tions of ten coaches each to carry the passengers. 
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The Details of Steam Making 


The cost of generating steam in a boiler is made up of several 
factors, each of which involves and is governed by mere details. 
the location of the boiler has primarily a very important bearing 
on economical results, and too little attention is paid to it. If 
it is necessary that the boiler be placed in a cellar or dark room, 
its surroundings at least should be kept just as clean and bright 
as possible. The tendency is unfortunately to allow the walls, 
windows and surroundings to remain dirty and dusty with- 
out any more cleaning than is absolutely unavoidable, and 
the boiler and everything connected with it are sure to follow 
into that same uncared-for state of inefficiency. Relatively 
as much exertion should be spent in ‘‘shining up” the boiler 
fittings and cleaning the boiler room as is spent on the engine 
and engine room. A clean, brightly-painted room lends an 
incentive to keeping fittings clean and to giving the boiler 
proper care; furthermore, plenty of light makes it much easier 
to inspect and clean the boiler and flues thoroughly. Even if a 
boiler room is necessarily small and dark there is no reason why 
gauges, valves, injectors, and all other fittings should not be 
kept polished bright and in good working order, and all im- 
portant parts and fittings adequately illuminated by means of 
artificial light. 

Economy in the production of steam is not necessarily 
secured by installing a modern plant with high-grade boilers, 
auxiliaries, etc. It depends as much upon the proper hand- 
ling and care of the machinery as upon its grade; and perhaps 
more. The highest possible econoniy is secured only when 
the apparatus is operated under the very best conditions. 
The average steam engine, with its perfection of detail and 
the careful attendance it usually gets, operates under ex- 
tremely ‘‘favorable conditions,” so that it is not uncommon 
to find an engine developing a horse-power with a consumption 
of from 10 to 15 lbs. of steam an hour. But the average 
boiler, with the lack of intelligent care and dark, dirty sur- 
roundings which are regrettably common, usually operates 
under very unfavorable conditions and is undoubtedly the 
most wasteful portion of the power plant, a result which is 
altogether unnecessary. 

The internal condition of the boiler is probably the most 
important factor in the steam-making problem; cleanness 
is nowhere so profitable as inside a steam boiler. Actual 
tests have shown an evaporation of from 7 to 8 Ibs. of water 
per pound of coal in a thoroughly cleaned boiler, while with one- 
eighth of an inch of scale the evaporation was reduced in the 
same boiler to between 4 and 5 pounds of water per pound 
of the same coal; the cost of steam being nearly doubled by the 
very small accumulation of scale mentioned. Thus, the 
the importance of cleaning the boiler thoroughly and often 
cannot be over-estimated, although much too frequently it is 
neglected or cared for by the baneful method of ‘‘blowing off 
hot.” In blowing off hot, all scale that is not readily washed 
out by the outflow of water will dry and bake on the heating 
surface in cakes, which it is difficult to remove when they are 
once solidified. This pernicious method will also do more 
harm to the boiler, in the way of straining seams and loosing 
tubes by the sudden contraction, than would follow from 
years of service. A boiler should always be allowed to cool 
down before the blow-off valve is opened. Then when the 
manholes and hand-holes are opened, it will be found that 
the sediment on the flues and shell is soft, sludgy and easily 


washed off with a hose. If the supplementary washing off 
is neglected, this sludgy sediment settles upon the heating 
surfaces and is gradually baked hard, after which it can be 
removed thoroughly only by chipping out with a scale pick. 

The formation of this sludge, which subsequently bakes 
into scale unless washed out, is unavoidable unless pure feed 
water can be obtained, and this, of course, is rarely possible. 
If incrustation forms and it is inconvenient to shut the boiler 
down for cleaning, it may be advisable to have the feed water 
analyzed by a reliable chemist, and then treat it chemically 
to remove the impurities revealed by the analysis; or better yet, 
to use a feed-water purifier of the lime-catching type. Sucha 
purifier will remove practically all solids that are present in 
feed water by simply heating the water to the temperature at 
which it precipitates all or most of its solid matter. 

For the same reason that renders scale objectionable the 
impairment of heat-transferring efficiency, the outside of 
the heating surfaces should receive as much attention as the 
inner or water side. In practice, the outer surfaces usually 
receive much more attention than the interior on account of 
being easier of access, but the cleaning of these surfaces is 
also too often done indifferently. The soft deposit or coat- 
ing of soot which forms very rapidly on the fire side of heating 
surfaces cannot be prevented, but must be cleaned off fre- 
quently. The under side of the boiler shell may easily be 
scraped and then swept off, but it should not be swept only, 
because sweeping alone may not thoroughly remove the deposit. 
For the flues a scraper is necessary, even when a ‘‘sootsucker”’ 
or blower is used, as a steam or air jet rarely if ever thoroughly 
cleans a flue. If the fuel is such that the soot is at all tarry 
or sticky, the soot must be scraped out as it can be removed 
in no other way. The arrangments for cleaning the flues 
should be made as convenient and complete as possible, in 
order to facilitate the performance of the work in a careful 
and thorough manner. In many boiler rooms a folding staging 
is arranged so as to be easily placed in front of the flue door, 
and this facilitates thorough and rapid work. Too much 
attention cannot be paid to this matter of cleaning the boiler 
inside and out, as this is probably the most important factor 
in steam production from the viewpoint of economy. 

The draught is also an important factor in the cost of steam 
production. A draught suitable for one coal may not be 
suitable for another ; for instance, a fine coal requires a stronger 
draught than a coarse coal. For this reason the damper in 
the chimney flue should be arranged so that it can be adjusted 
from a point near the furnacesdoors in order that the fireman 
may regulate the draught to suit his coal and to meet the de- 
demand for steam. By properly checking the draught, much 
coal may be saved at times that would otherwise be wasted 
by steam blowing off through the safety valve; moreover, a 
checked fire may be more quickly ‘‘opened out” when steam 
is needed again than if the fire had been allowed to die down. 

For the maintenance of a good draught it is essential that 
the brick work about a boiler be maintained perfect. Any 
cracks admitting air through the setting should be stopped, 
as they tend to cool the boiler and impair the draught. All 
brick settings are liable to settling as well as disintegration 
by heat, and cracks should be looked for frequently. It is 
well to have the masonry refinished if it has settled or cracked. 
A coat of whitewash applied to the setting will stop up enough 
imperceptible cracks to more than pay for the expense. Doors 
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in the setting very frequently give lots of trouble by not closing 
tightly and thus impairing the draught greatly, but they 
can easily be made tight by stuffing the edges with sheet 
asbestos or any other convenient non-combustible material. 


All parts of the boiler not covered by brickwork should be 
carefully covered with a non-conductor of heat. If the top of 
the boiler is set so that it cannot be covered by strong cement 
mortar, it should be covered with magnesia, asbestos, or a 
a cement of some suitable non-conducting material. Exposed 
steam surfaces may condense from one-third to one-half a 
pound of steam per square foot per hour or more if exposed 
to air currents, and thus very materially increase the cost of 
steam delivered. A- good covering 1 inch thick will reduce 
this condensation loss about 80 per cent. An example of the 
economy resulting from a covering may be given by considering 
100 sq. ft. of exposed steam surface. With condensation 
at the rate of 4 1b. of steam per square foot per hour, there 
would bea loss of 50 lbs. of steam per hour, 1200 Ibs. per day 
of twenty-four hours, or 432,000 Ibs. per year of 360 days. 
Assuming that one pound of coal produces 7 lbs. of steam, 
this would represent a waste of nearly thirty-one tons of coal, 
or $75 to $90. Eighty per cent of this might be saved with a 
good covering, so that upon investment of from $15 to $25 
for 100 square foot of covering, a saving of from $60 to $70 
would be effected in a year. Even if the boiler were fired only 
10 hours a day the covering would save its own cost in a year. 
This argument applies to steampipes, valves and fittings as 
well as to the boiler top and dome. 

Another very important factor is that of the firing. Good 
economy may be obtained in firing by closely watching the 
steam and water gauges and the judicious use of the damper 
and boiler feed, in contrast with the too general method of 
simply crowding in all the coal possible with the least effort. 
It has been said that the waste due to improper firing is 
often greater than any other loss in the operation of a steam 
plant. If the proper conditions of good draught, an even fire, 
and systematic even firing be observed, as high economy 
should result by hand firing as is obtained with mechanical 
stokers. . In marine boiler firing on the Great Lakes the fire- 
men spread their coal evenly over the entire grate at each 
firing, and they produce steam economically; while firemen 
on many coastwise steamers on the Atlantic pile up the coal 
just inside the furnace door, and, as it becomes coked, spread 
it back over the incandescent fire behind, and obtain fully 
as high economy as the lake firemen. These methods of firing 
are equally good, but in all cases the gratebars should be kept 
entirely covered, and the amount of air required above the 
grate for complete combustion should be admitted from above 
instead of from below the grate. 

Equally important with the firing is the quality and price of 
fuel. Of course the selection of the grade of coal to be used 
will depend upon the coal available, as well as its price. But 
it is a great mistake to think that coal ofa low price will 
necessarily result in a low cost of steam. A cheap coal may 
be so utterly poor from shale and dirt as to give extremely 
poor results. 
freight as a part of the coal cost, especially when the coal is 
to be used at a considerable distance from the mine. A coal 


that is worth 60 to 75 cents a ton at the mine may be worth $3 
or $4 a ton several hundred miles from the mine, due to the 
freight charges. Obviously, when the actual cost of the coal 


It is advisable to consider the question of . 


is so small a percentage of its market price at the point of 
consumption it does not pay to buy a cheaper coal, as a coal of 
slightly higher price at the delivery point might mean a coal 
of double the steam-producing quality. 

The best way to select a coal is to test it,"in actual use under 
the boiler in comparison with other grades. Sufficient coal of 
the kind to be tested should be obtained and a ten-hour test 
made with it under the boiler, which will show exactly what 
the coal is capable of doing under the actual conditions of 
operation. The carrying out of such a test is comparatively 
simple if a platform scale is at hand and and it is possible to 
insert a thermometer into the boiler feed-water pipe. The 
only measurements neccessary are the number of pounds of 
water fed to the boiler, the number of pounds of coal burned, 
the average temperature of the feed water and the average 
steam pressure in the boiler; from these, providing the test 
is started and stopped with the boiler under exactly the 
same conditions as to height of water, steam pressure, etc., 
the actual number of pounds of water evaporated by a pound of 
the coal on trial may be calculated. Then a similar test 
should be made with another coal to be compared, care being 
taken to maintain the steam pressure and feedwater tem- 
perature as nearly as possible the same as they were in the 
first test. This sort of comparative testing will furnish a 
clear idea as to the relative merits of two or more kinds of coal, 
and has been used in some places with great economic advant- 
age. In one instance, a coal that was thought to be the best 
grade obtainable did not show as high evaporation as cheaper 
coal with shale in it, and in other instances cheap coals have 
been proven less economical than higher priced coals. 
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QUESTIONS 
ad ANSWERS 


6% editor will be glad to receive from the readers of THE PRACTICAL EN- 














GINEER, such questions relating to engineering subjects, as may, from time 
to time, occur to them. All questions and answers should be addressed to 


























the editor and accompanied by the name and address of the writer, which will not 

be published, however, unless especially desired. It is the intention that questions 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any further information, in connection with the points raised, that they 
may consider of interest. All questions and answers received by the editor will be 

published, as far as practicable, but he reserves the right of editing or 
(& rejecting any communication. ) 
G > x qc ~ 

Editor Practical ENGINEER :— 

Will you answer the following questions: First, is there 
any power in vacuum? Second, is there any power in a suc- 
tion further than to remove the air and form a vacuum? 

If there is no power in the vacuum why will a compound 
engine start by merely opening the exhaust valve between 
the engine and condenser with twenty-eight inches of vacyium, 
all other communications being closed except the drips be- 
tween the engine cylinders and the atmosphere? 

. e 

Why will water flow through a syphon as long as the outlet 
of same is below the inlet? S. B. ALDRICH. 

First. There is a power in vacuum equal to the number 


of square inches of surface exposed to the atmosphere on one 
side with a vacuum on the other: For instance, if we have an 
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engine cylinder and extract all the air from one side of the piston 
then open a eock admitting air to the other side, we will find 
that the action of the air will have the same effect as the ad- 
mission of steam, at fifteen pounds pressure, would have with- 
out the vacuum. You can thus readily see why the com- 
pound engine, or any other engine, will move by creating a 
vacuum in the cylinders. 

Water flows from a syphon for the same reason that the 
engine piston moves. It is operated by filling the drop leg, 
or long end, with water and then letting it empty out with 
the short end in water; in thus emptying the pipe a vacuum is 
created into which water is forced by atmospheric pressure 
on the surface. It is necessary to have the end of the drop 
leg longer than the suction end because there is a friction in 
the pipe, which if not overcome by a greater vacuum on one 
side than the other would fail to raise the water high enough 
to flow over the highest point. EpITor. 

—---- o- 
Editor PRACTICAL ENGINEER: 

Can you explain to me how to determine the direction of 

the magnetic field of a straight current. 





E. B. GRuBB. 


Place on a table or any convenient means of support, and 
in such a position that the wire to be experimented on can be 
moved all around it, a freely supported horizontal test needle 
You will observe that the needle takes up a position in a line 
with a magnetic meridian and that of the north pole points 
towards the north. 

Holding a straight copper wire above, below, or in any 
position near and parallel to the magnetic axis of the needle 
has no effect whatever on the needle, as no deflection of the 
needle is observed. 

Let this copper wire be a wire connecting the terminals, or 
any generative source of clectricity, with a switch placed in 
some part of the wire that the current may be thrown on or off 
at the will of the experimenter. The most convenient switch 
to use for ordinary experiments is the spring contact, which is 
so constructed that the button is pressed down, overcoming 
the resistance of a spring to complete the circuit ; when pres- 
sure is withdrawn the circuit is broken by means of this spring 
and action in the battery ceases. 

Again, hold this straight copper wire parallel with the mag- 
netic axis of the needle (or fasten by any means of support to 
better manipulate the switch) and cause a current of electricity 
to pass over the wire by making connections with the switch. 
The needle is now disturbed and we notice that it is deflected 
in our direction and will remain so deflected while we hold the 
switch in contact. The instant we release the switch (break 
the circuit) the needle resumes its normal position parallel 
with the magnetic meridian. 

Without changing the position of the wire and opening and 
closing the switch several times in quick succession we notice 
the deflection of the needle is always in the same direction. 
If a battery is used the angle of deflection may decrease per- 
ceptibly on account of loss in the cell. . If the first position 


of the wire was above the needle, and it is now placed below, . 


and current sent over the wire, we notice a difference in deflec- 
tion, so also if we reverse the wire by changing end for end, or, 
what would be the same, change the terminal connections. 
It is clearly evident from the experiment that there is a differ- 


ence in the direction of the magnetic lines of force produced 
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by the current according as the current is flowing in one direc- 
tion or the other. 

We wish now to determine this difference and to know pre- 
cisely in which direction the magnetic lines of force are moving 
for a known direction of current. 

The following statement will greatly assist in all experi- 
ments with suspended magnets, and it is not difficult to under- 
stand and remember: If a magnet body free to move in any 
direction be placed in a magnetic field, it will always move 
so as to accomodate through itself the greatest number of 
lines of force of the field, in the same direction as its own exter- 
nal lines. 

The deflection of the magnetic needle then is such that the 
lines of force of the field in which it is placed are flowing 
through the needle, this being an easier path than through 
the surrounding air space. 

The magnetic lines of force on which (as they are some- 
times called) travel at right angles to and around the wire 
carrying the current. Let us determine from the above data 
their particular direction. : 

Place the iron over and parallel to the magnetic needle, 
with the wire so connectcd at the battery terminals that the 
current shall flow from the north toward the south pole; close 
the circuit and we see the deflection is to the west, or, if you 
are facing the north-seeking pole the deflection is from you, 
such being the case we say that the magnetic lines of force are 
passing through the needle (the needle having accomodated 
itself to the directions of those lines as deduced from our state- 
ment) under the wire in a direction from the south pole to the 
north pole pass over the wire to the south pole. Placing the 
wire under the needle, or changing the connections at the ter- 
minals, will change the direction of the deflections of the 
needle. 

A rule that can easily be remembered after a few trials is:- 
Place the right hand above the wire, with the palm of the 
hand towards the wire, and with the fingers pointing in the 
same direction the current is flowing, extend finger, the thumb 
will indiate the direction of the north pole of the magnet, 
which in this case we remember was placed under the wire. 

To use this rule correctly the fingers must always point in 
the direction the current is flowing, and the palm of the right 
hand must always be on the opposite side of the wire, and 
not on the same side of the wire as the needle. EDITOR. 


> — -— 


Editor of PRACTICAL ENGINEER: 

I have had it stated to me that, in the case of a_boiler ex- 
plosion resulting from the admission of cold water into a 
heated and empty boiler, a gas is formed which caused the 
explosion. I disputed the idea because I knew of no possible 
way in which a gas could thus be generated except by the 
separation of ‘‘water,’’ H2O, into its elements, hydrogen and 
oxygen. I stated my opinion to the effect that such an ex- 
plosion was merely the very rapid formation of steam, to 
such a degree, as overtax the strength of the boiler. 

If you could inform me as to the true state of such an ex- 
plosion I shall be grateful. 

Also do you know of any acid or solvent which can be put 
into a boiler to dissolve or eat up the lime of the water without 
injuring the boiler? I know of no acid which will act upon 
lime without at the same time affecting the iron. 

C. C. Loyster, Hudson, Mich. 
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The effect of heat applied to water is to vaporize it; now 
if we take a steam boiler and fill it with water, apply heat in 
sufficient quantity, we will vaporize the entire contents. 
It must be understood, however, that during the entire pro- 
cess the water never acquires a heat beyond a certain limit. 
The limit being regulated by the amount of pressure—at 100 
pounds pressure water cannot become hotter than 327° F. 

After we have reduced the contents of the boiler to vapor- 
steam, we can then, however, heat the steam to almost any 
degree, and it is to this fact that explosions result from low 
water, and no other. As long as water covers the heating 
surface of the boiler metal the iron cannot become hotter 
than the water in direct contact with it. But as soon as 
the water falls below the line of metal coming in direct con- 
tact with the fierce heat of the furnace, the metal will attain— 
and very rapidly—a red heat which simply softens the iron, 
killing its strength, thus permitting the steam pressure to 
force it apart with the usual violent results. 

We have, however, one other cause of erruption from low 
water, and that is the admission of cold water upon the over- 
heated plates. We will presume that the water is low and 
that the plates are pretty hot, but not hot enough to be 
strained apart by the internal pressure. Now let us admit 
water on the sheets, and wherever the water strikes there is 
an instant contraction of the metal which causes a separa- 
tion or crack in the sheet—along the line between the hot and 
the cooler iron. It is due to either of the above causes that 
explosions occur from low water and no other. 

The stories and theories suggesting explosive gases being 
generated within the boilers and then exploding are simply 
hallucinations of the mind. 

Referring to the question of reducing your lime scale we 
would advise you to correspond with some reputable boiler 
chemical house, who will be glad to analyze the water and 
supply the proper remedy free from injurious elements to 
the iron. You will find a number of such in the advertising 
columns of the Practica, ENGINEER.—{EDITOR.] 
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Editor ‘PRACTICAL ENGINEER: 

Will you publish in your columns a comprehensive descrip- 
tion of determining the vacuum in the section pipe. 

Cuas. S. EDISON. 

Take a pump located thirty-four feet above the surface 
of the water in the well and assume that it produces a perfect 
vacuum. While it is true that no pump is capable of pro- 
ducing a perfect vacuum, it may be assumed for the purposes 
of this discussion that the action of the pump is perfect and 
that a vacuum corresponding to thirty inches of mercury is 
formed. When the pump is started, water will rise in the 
pipe, owing to the pressure of the atmosphere on the surface 
of the water in the well. The pressure or weight of the atmos- 
phere varies with the altitude, the humidity of the air, and 
general barometric conditions. Thirty-four feet is the height 
water will rise in a perfect vacuum at sea level with the baro- 
meter indicating thirty inches of mercury. At thirty-four 
feet water will cease to rise because the weight of the water 
in the pipe per unit of area just counterbalances the weight of 
the atmosphere on a unit of area of the surface of tlie water in 
the well. Obviously, if the vacuum is perfect, the gauge at A 
will show thirty inches of vacuum. 


At the gauge C the effect of the vacuum produced by the 
pump at the upper end of the pipe, is just counterbalanced by 
the weight of the column of water in the pipe. As this column 
of water.is thirty-four feet in height, and as it is produced by 
the perfect vacuum at the pump, it is plain that its pressure is 
just equal to the pressure of a thirty-inch mercury column of 
equal areas, and, therefore, the vacuum at C is 30-+30—0. 
That there is neither vacuum nor more than atmospheric 
pressure in the pipe at the guage C is evident, because if there 
was more than atmospheric pressure in the pipe at this point, 
water would leave the pipe, while if there was a partial vacuum, 
more water would be taken into the pipes. As neither of 

these events take place, it is evident that 
© the gauge at C will stand at zero. Sim- 

4 : : ; 

Ls ilarly, a gauge at the middle point of the 
pipe, as B, would be acted upon by the 
perfect vacuum produced by the pump 
and the pressure of the column above the 
guage. As the pressure of the column 
of water above the gauge is only half as 
great as the pressure of the column due 
to a perfect vacuum of thirty inches, we 
have the vacuum at B equal to the 
difference between the perfect vacuum 
of the pump and the mercury equivalent 
of the pressure of the half column of 
water above the gauge, B, or 30+15—15 
inches of vacuum. Although there is a 
vacuum of fifteen inches at B, more 
water will not enter the upper half of 
the pipe from the lower half, because 
the weight of the column of water below 
the gauge B just counterbalances, and is equivalent to the 
vacuum at B. 

In like manner it can be shown that the vacuum at any 
point varies directly as the height above the water in the 
well, since the counterbalancing effect of the water above 
the chosen point varies directly as the distance from the point 
taken to the top of the water in the pipe. 


- —_>—— 


Editor Practica, ENGINEER: 

I herewith enclose some questions relating to steam engineer- 
ing which I would be pleased to have you publish in the columns 
of your valuable paper. 

1. How would you proceed to fasten the rope to the drum 
of a coal-hoisting engine? 

2. In what position do you place the link motion when the 
slide valve is to be set? 

3. Does the acting eccentric lead or follow the crank when 
the link is in full gear? . 

4. Does a link motion when in full gear operate the valve 
differently from what a simple eccentric would do? 

5. If the forward eccentric rod were to break could the 
backward eccentric be utilized to run the engine forward? 
If so, how? E. HuMMEL, JR. 


Ta Pump 
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1. You will usually find a hole drilled in the drum about 
the size of the rope used; to fasten the rope slip it through 
the hole and screw a clamp upon it—there are special clamps 
made for the purpose. The other questions asked will be 
found answered in detail in the following article—{Ep1ror.] 
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engine cylinder and extract all the air from one side of the piston 

then open a eock admitting air to the other side, we will find 
that the action of the air will have the same effect as the ad- 
mission of steam, at fifteen pounds pressure, would have with- 
out the vacuum. You can thus readily see why the com- 
pound engine, or any other engine, will move by creating a 
vacuum in the cylinders. 

Water flows from a syphon for the same reason that the 
engine piston moves. It is operated by filling the drop leg, 
‘or long end, with water and then letting it empty out with 
the short end in water; in thus emptying the pipe a vacuum is 
created into which water is forced by atmospheric pressure 
on the surface. It is necessary to have the end of the drop 
leg longer than the suction end because there is a friction in 
the pipe, which if not overcome by a greater vacuum on one 
side than the other would fail to raise the water high enough 
to flow over the highest point. EDITOR. 
Editor PRACTICAL ENGINEER: 

Can you explain to me how to determine the direction of 
the magnetic field of a straight current. 

E. B. Gruss. 

Place on a table or any convenient means of support, and 
in such a position that the wire to be experimented on can be 
moved all around it, a freely supported horizontal test needle 
You will observe that the needle takes up a position in a line 
with a magnetic meridian and that of the north pole points 
towards the north. 

Holding a straight copper wire above, below, or in any 
position near and parallel to the magnetic axis of the needle 
has no effect whatever on the needle, as no deflection of the 
needle is observed. 

Let this copper wire be a wire connecting the terminals, or 
any generative source of clectricity, with a switch placed in 
some part of the wire that the current may be thrown on or off 
at the will of the experimenter. The most convenient switch 
to use for ordinary experiments is the spring contact, which is 
so constructed that the button is pressed down, overcoming 
the resistance of a spring to complete the circuit; when pres- 
sure is withdrawn the circuit is broken by means of this spring 
and action in the battery ceases. 

Again, hold this straight copper wire parallel with the mag- 
netic axis of the needle (or fasten by any means of support to 
better manipulate the switch) and cause a current of electricity 
to pass over the wire by making connections with the switch. 
The needle is now disturbed and we notice that it is deflected 
in our direction and will remain so deflected while we hold the 
switch in contact. The instant we release the switch (break 
the circuit) the needle resumes its normal position parallel 
with the magnetic meridian. 

Without changing the position of the wire and opening and 
closing the switch several times in quick succession we notice 
the deflection of the needle is always in the same direction. 
If a battery is used the angle of deflection may decrease per- 
ceptibly on account of loss in the cell. If the first position 


of the wire was above the needle, and it is now placed below, . 


and current sent over the wire, we notice a difference in deflec- 
tion, so also if we reverse the wire by changing end for end, or, 
what would be the same, change the terminal connections. 
It is clearly evident from the experiment that there is a differ- 


ence in the direction of the magnetic lines of force produced 


by the current according as the current is flowing in one direc- 
tion or the other. 

We wish now to determine this difference and to know pre- 
cisely in which direction the magnetic lines of force are moving 
for a known direction of current. 

The following statement will greatly assist in all experi- 
ments with suspended magnets, and it is not difficult to under- 
stand and remember: If a magnet body free to move in any 
direction be placed in a magnetic field, it will always move 
so as to accomodate through itself the greatest number of 
lines of force of the field, in the same direction as its own exter- 
nal lines. 

The deflection of the magnetic needle then is such that the 
lines of force of the field in which it is placed are flowing 
through the needle, this being an easier path than through 
the surrounding air space. 

The magnetic lines of force on which (as they are some- 
times called) travel at right angles to and around the wire 
carrying the current. Let us determine from the above data 
their particular direction. ; 

Place the iron over and parallel to the magnetic needle, 
with the wire so connected at the battery terminals that the 
current shall flow from the north toward the south pole; close 
the circuit and we see the deflection is to the west, or, if you 
are facing the north-seeking pole the deflection is from you, 
such being the case we say that the magnetic lines of force are 
passing through the needle (the needle having accomodated 
itself to the directions of those lines as deduced from our state- 
ment) under. the wire in a direction from the south pole to the 
north pole pass over the wire to the south pole. Placing the 
wire under the needle, or changing the connections at the ter- 
minals, will change the direction of the deflections of the 
needle. 

A rule that can easily be remembered after a few trials is:~ 
Place the right hand above the wire, with the palm of the 
hand towards the wire, and with the fingers pointing in the 
same direction the current is flowing, extend finger, the thumb 
will indiate the direction of the north pole of the magnet, 
which in this case we remember was placed under the wire. 

To use this rule correctly the fingers must always point in 
the direction the current is flowing, and the palm of the right 
hand must always be on the opposite side of the wire, and 
not on the same side of the wire as the needle. EDITOR. 


a os 


Editor of PRacTICAL ENGINEER: 

I have had it stated to me that, in the case of a_boiler ex- 
plosion resulting from the admission of cold water into a 
heated and empty boiler, a gas is formed which caused the 
explosion. I disputed the idea because I knew of no possible 
way in which a gas could thus be generated except by the 
separation of ‘‘water,’’ H2O, into its elements, hydrogen and 
oxygen. I stated my opinion to the effect that such an ex- 
plosion was merely the very rapid formation of steam, to 
such a degree, as overtax the strength of the boiler. 

If you could inform me as to the true state of such an ex- 
plosion I shall be grateful. 

Also do you know of any acid or solvent which can be put 
into a boiler to dissolve or eat up the lime of the water without 
injuring the boiler? I know of no acid which will act upon 
lime without at the same time affecting the iron. 

C. C. Loyster, Hudson, Mich. 
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The effect of heat applied to water is to vaporize it; now 
if we take a steam boiler and fill it with water, apply heat in 
sufficient quantity, we will vaporize the entire contents. 
It must be understood, however, that during the entire pro- 
cess the water never acquires a heat beyond a certain limit. 
The limit being regulated by the amount of pressure—at 100 
pounds pressure water cannot become hotter than 327° F. 

After we have reduced the contents of the boiler to vapor- 
steam, we can then, however, heat the steam to almost any 
degree, and it is to this fact that explosions result from low 
water, and no other. As long as water covers the heating 
surface of the boiler metal the iron cannot become hotter 
than the water in direct contact with it. But as soon as 
the water falls below the line of metal coming in direct con- 
tact with the fierce heat of the furnace, the metal will attain— 
and very rapidly—a red heat which simply softens the iron, 
killing its strength, thus permitting the steam pressure to 
force it apart with the usual violent results. 

We have, however, one other cause of erruption from low 
water, and that is the admission of cold water upon the over- 
heated plates. We will presume that the water is low and 
that the plates are pretty hot, but not hot enough to be 
strained apart by the internal pressure. Now let us admit 
water on the sheets, and wherever the water strikes there is 
an instant contraction of the metal which causes a separa- 
tion or crack in the sheet—along the line between the hot and 
the cooler iron. It is due to either of the above causes that 
explosions occur from low water and no other. 

The stories and theories suggesting explosive gases being 
generated within the boilers and then exploding are simply 
hallucinations of the mind. 

Referring to the question of reducing your lime scale we 
would advise you to correspond with some reputable boiler 
chemical house, who will be glad to analyze the water and 
supply the proper remedy free from injurious elements to 
the iron. You will find a number of such in the advertising 
columns of the PRacTICAL ENGINEER.—[EDITOR.] 


a 


Editor PRACTICAL ENGINEER: 

Will you publish in your columns a comprehensive descrip- 
tion of determining the vacuum in the section pipe. 

Cuas. S. EpIson. 

Take a pump located thirty-four feet above the surface 
of the water in the well and assume that it produces a perfect 
vacuum. While it is true that no pump is capable of pro- 
ducing a perfect vacuum, it may be assumed for the purposes 
of this discussion that the action of the pump is perfect and 
that a vacuum corresponding to thirty inches of mercury is 
formed. When the pump is started, water will rise in the 
pipe, owing to the pressure of the atmosphere on the surface 
of the water in the well. The pressure or weight of the atmos- 
phere varies with the altitude, the humidity of the air, and 
general barometric conditions. Thirty-four feet is the height 
water will rise in a perfect vacuum at sea level with the baro- 
meter indicating thirty inches of mercury. At thirty-four 
feet water will cease to rise because the weight of the water 
in the pipe per unit of area just counterbalances the weight of 
the atmosphere on a unit of area of the surface of the water in 
the well. Obviously, if the vacuum is perfect, the gauge at A 
will show thirty inches of vacuum. 


At the gauge C the effect of the vacuum produced by the 
pump at the upper end of the pipe, is just counterbalanced by 
the weight of the column of water in the pipe. As this column 
of water.is thirty-four feet in height, and as it is produced by 
the perfect vacuum at the pump, it is plain that its pressure is 
just equal to the pressure of a thirty-inch mercury column of 
equal areas, and, therefore, the vacuum at C is 30+30=0. 
That there is neither vacuum nor more than atmospheric 
pressure in the pipe at the guage C is evident, because if there 
was more than atmospheric pressure in the pipe at this point, 
water would leave the pipe, while if there was a partial vacuum, 
more water would be taken into the pipes. As neither of 

these events take place, it is evident that 

9 the gauge at C will stand at zero. Sim- 

Ls ilarly, a gauge at the middle point of the 
pipe, as B, would be acted upon by the 
perfect vacuum produced by the pump 
and the pressure of the column above the 
guage. As the pressure of the column 
of water above the gauge is only half as 
great as the pressure of the column due 
to a perfect vacuum of thirty inches, we 
have the vacuum at B equal to the 
difference between the perfect vacuum 
of the pump and the mercury equivalent 
of the pressure of the half column of 
water above the gauge, B, or 30+15=15 
inches of vacuum. Although there is a 
vacuum of fifteen inches at B, more 
water will not enter the upper half of 
the pipe from the lower half, because 
the weight of the column of water below 
the gauge B just counterbalances, and is equivalent to the 
vacuum at B. 

In like manner it can be shown that the vacuum at any 
point varies directly as the height above the water in the 
well, since the counterbalancing effect of the water above 
the chosen point varies directly as the distance from the point 
taken to the top of the water in the pipe. 
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Editor Practical ENGINEER: 

I herewith enclose some questions relating to steam engineer- 
ing which I would be pleased to have you publish in the columns 
of your valuable paper. 

1. How would you proceed to fasten the rope to the drum 
of a coal-hoisting engine? 

2. In what position do you place the link motion when the 
slide valve is to be set? 

3. Does the acting eccentric lead or follow the crank when 
the link is in full gear? 

4. Does a link motion when in full gear operate the valve 
differently from what a simple eccentric would do? 

5. If the forward eccentric rod were to break could the 
backward eccentric be utilized to run the engine forward? 
If so, how? E. HuMMEL, Jr. 
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1. You will usually find a hole drilled in the drum about 
the size of the rope used; to fasten the rope slip it through 
the hole and screw a clamp upon it—there are special clamps 
made for the purpose. The other questions asked will be 
found answered in detail in the following article-—{Epiror.] 
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Setting a Plain Slide Valve With Link Motion 
The setting of a slide valve operated by a link motion does 
not differ materially in principle from the method pursued 
when setting the ordinary slide valve driven by one eccentric. 
A link motion may be considered as a means of driving a valve 
by two independent eccentrics, either of which controls the 
functions of the valve wholly or in part, according to the 
position of the link. Thus when the link is in either extreme 
position, the eccentric driving that end of the link-in line 
with the link-block pin may be considered as being entirely 
in control of the valve action, and, vice versa, when the link 
occupies the other extreme position of its throw, as actuated by 
the reverse lever, the other eccentric becomes possessed of the 
controlling function. Practically, however, the operation of 
the link motion is very complicated and the movement of one 
eccentric materially modifies the action of the other. Since 
the interfering action is least at the extreme positions of the 
link and greatest in mid-gear the plan is followed of setting 
the valve with the link in full gear both forward and backward 
motion, and, as before stated, the procedure is on the theory 
of independent action of the eccentrics. 

In theJaccompanying diagram, a link motion is shown driv- 


% 


UmK BLOCK 
| L-TU une Bi0cn Pin. 


= \\@o ° = AL (A 
ae 2 So | 
VALE GAT OK of GE S i, \ 











STEAM PORT NK 
Hy; \e 4 
une \3\) 


2 UNH HANGER 
a 


ing a plain slide valve without the intervention of a rocker. 
Each eccentric is set with reference to the crank-pin, the same 
as it would be with a simple slide-valve engine. The eccentric 
A is set on the shaft with the same angular advance, Q M O, as 
would be required for an ordinary engine to run in the direc- 
tion indicated by the arrow. Now, since the crank pin is at 
C, if it were necessary to reverse the simple engine with one 
eccentric, it would be necessary to change the position of the 
eccentric so that instead of being ahead of the bottom quarter 
line Q M, it would be ahead of the top quarter line P M by an 
amount of angular advance made necessary by the lap and 
lead of the valve. Therefore, the eccentric would come in 
the position of the eccentric A or with its centre line coin- 
ciding with M N, giving it the angular advance PMN. Now 
it should be clear that if an engine is to be equipped with two 
eccentrics, so that it may run with equal facility in either 
direction, they will occupy the positions A and A. We will 
suppose that an engine having a link motion is to be over- 
hauled and the valve motion to be properly set. This will 
mean that the eccentrics will be properly located for the cor- 
rect angular advance, and that the eccentric rods will be 
adjusted to the right length. When these conditions are 
obtained, the valve should perform its functions properly 


in both forward and backward motions, and also when the - 


link is ‘‘hooked up.” 

Before starting to set the valve, it is best to take a general 
survey of the valve motion parts and see if the eccentrics are 
somewhere near the proper location on the shaft relative to the 
crank-pin. If they are obviously much out of position, they 
should be shifted and adjusted as near the correct position as 
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possible by the eye; doing this at the beginning will often-save 
confusion and much time. The dead centres will be found by 
the method given on page 228. The operation should be 
carefully performed, as upon it depends the success of the 
work. After having found the dead centres and having them 
marked so that no mistakes will occur when ‘‘catching’”’ them 
with the tram, the valve positions may be taken for the four 
positions, that is, front and back centres in forward motion, 
and the front and back centres in backward motion. Put 
the reverse lever in full gear in one motion or the other, which- 
ever is most convenient and turn the fly-wheel in the direction 
the engine would run for the given reverse lever position. 
Suppose the link stands in the position shown in the diagram, 
the fly-wheel should be turned in the direction indicated by 
the arrow until the dead centre is reached, which is known 
when the tram drops into the prick mark. The position of 
the valve is then noted and a measurement taken. If the 
valve shows the steam port open, measure the distance with a 
steel scale, or it may be done by sharpening a stick wedge- 
shaped and shoving it into the openg. By notiing the depth 
which it goes at the valve face the opening can be readily 
measured on the removal of the wedge. We will suppose the 
distance is found to be #. The measurement should be set 
on a sheet of paper laid out as follows: 


BACKWARD MOTION. 
Front centre, 
Back centre, } lead. 


FORWARD MOTION. 
Front centre, 
Back centre. 


It will be seen that the valve opening is set down as being 
# lead, and as being on the back centre in the backward 
motion. After having verified the measurement taken, 
the engine can be ‘‘turned over” in the same direction as 
before until the opposite dead centre is caught by the tram. 
It may be found that the valve does not show open in this 
position but covers the steam port. To find the position of 
the valve edge relative to the steam port, scribe a line in the 
valve seat face along the edge of the valve and then turn the 
fly-wheel until the valve uncovers the steam port. The 
distance the valve laps over when the crank is on this dead 
centre can then be readily measured. Suppose the distance 
is found to be #’’. It is set down on the log as follows: 


BACKWARD MOTION. 
Front centre, }” blind, 
Back centre, #” lead. 


FORWARD MOTION. 
Front centre, 
Back centre. 


The valve position is put down as being }” blind, which 
is the same as saying that it has }” negative lead, and is fully 
as comprehensive as the latter term. The reverse lever 


. Should now be thrown into the opposite gear and the measure- 


ments taken for both front and-back centres the same as has 
been described for the backward motion. It may now be 
supposed that when all the measurements have been taken the 
log reads as follows: 


FORWARD MOTION. BACKWARD MOTION. 
Front centre, }” blind, Front centre, }” blind, 
Back centre, 5-16” lead. Back centre, 3” lead. 


When in forward motion, the valve is open 5-16” on the 
back centre and lacks }” of being open when the crank is on 
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the front centre. The total lead due to the angular position 
of the eccentric is ,5.”+4—,),”. One-half the total lead 
should be given to each edge of the valve so that it will 
be necessary to lengthen the eccentric rod B, ,,”-+ }”=.3,” 
to get the valve into its proper position. A little reflection 
will show the reason for lengthening the eccentric rod B. In 
speaking of the front and back centres, they are taken to 
coincide with the crank and head ends of the cylinder. When 
the piston is at the crank end of the cylinder, the crank is on 
the front centre. By referring to the log it will be seen that to 
to adjust the backward eccentric rod B’, it will also be neces- 
sary to lengthen it. The valve is }” blind on the front centre 
and has ?” lead on the back centre. The total lead is, there- 
fore, #7+}"—}”. One-half }”—}”, which being added to 
the amount the valve is lapped on the front centre, makes }’, 
or the amount the eccentric rod B’ will have to be lengthened 
to make the valve open equally at each end of the piston stroke. 
The opening the valve has when the crank is on the centres is 
called the lead and in the case of the backward motion, it is 
found that after the eccentric rod is lengthened, the lead is }”, 
which is too much for the most cases and in this one we can 
assume that zy” would be about right. 

Before explaining the adjustment of the eccentric for the 
correct angular advance, it will be in order to call attention to 
the necessity of making the adjustment for the eccentric rod 
lengths first. The eccentric rods are lengthened or shortened, 
as the case may require, by inserting or removing liners be- 
tween the eccentric rods and straps at R. Other forms 
of construction provide different means for adjustment, but 
the principle is the same in each. It will be noted that the 
correct length for the two motions is obtained by adjusting 
the eccentric rod corresponding to that motion. Any attempt 
to correct an irregularity by changing the length of the valve 
rod F will result erroneously, unless both eccentric rods require 
the same amount of movement and in the same direction. 
After having adjusted the eccentric rods to the correct lengths, 
the angular advance of the eccentric A can be changed. Place 
the crank on a dead centre and have the reverse lever thrown 
in the backward motion and then loosen the set screws that 
hold the eccentric to the shaft and turn it towards the crank 
until the valve shows open 33”, and then tighten the set 
screws on the shaft. After all adjustments have been effected, 
it is always advisable to turn the engine over again and catch 
all the dead centres so that the correctness of the adjustments 
can be verified. After taking the new log, it will usually be 
found that some slight irregularities have been introduced, 
especially if any of the adjustments have been considerable, as 
the"changes made for one motion will affect the other slightly, 

The link motion shown in the cut is so connected that the 
lead increases” as the tink is shifted towards the centre. If 
the eccentric rods be oppositely connected to the link, the 
engine will run in an opposite direction for a given reverse 
lever position and the lead will decrease as the lever is shifted 
towards the centre. The’ link motion for hoisting engines is 


quite commonly connected in this manner, for the reason’ 


that the engine will stop when the lever is put in the centre 
which is not the case when connection as shown. Of course, 
in such a case, the admission and cut-off take place at the same 
position in the stroke and the compression is high, but with a 
light load the engine will run on the centre, which is considered 
objectionable in the case of the hoisting engine. 





The Planimeter 
By Tuos. G. K&ocu. 

The mechanical Integrator or Planimeter, has a peculiar 
fascination for the mechanical mind, for aside from the labor 
saving quality which most of them possess they represent 
complexity of thought expressed in mechanism. 

The history of the instrument does not seem to be gen- 
erally known. 

The first mechanical method of rectifying a curve, as it is 
called—that is, obtaining its length—was by rolling a wheel 
along it, this wheel was connected with a suitable train of 
wheels for recording the total number of revolutions, the 
rolling wheel being either a unit in length or containing a 
known relation to this unit. The use of such an instrument 
is very ancient and is mentioned in the tenth Book of Vitruvius. 

The first recorded idea of a modern Planimeter is credited 
to Herman of Munich, and was published in 1814. In 1827, 
Oppikefer of Berne presented one on similar lines, following 
closely on this. Professor T. Conella, of Florence, in 1828 
presented an instrument almost identical, without any know- 
edge of what had been done by his predecessors. Oppikefer 
in conjunction with a Swiss mechanic named Ernst, finished 
a Planimeter which won a prize in Paris in 1836. 

Wettli, of Zurig, and Starke, in 1849 perfected and patented 
the instrument now known as the Wettli-Starke Planimeter. 
Hausen, in 1850, still further improved this instrument and 
in conjunction with Ausfeld, introduced a different method 
of reading. In 1852 Sang invented an instrument using a 
cone instead of a disc. In 1856 Amsler-Laffon 
invented the well known polar Planimeter bearing his name. 
Professor Miller, of Leoben, also invented a Planimeter of this 
kind in the same year. 

Previous to this in 1854-5, Decher, of Augsberg, and Bown- 
iakovsky, of St. Petersburg, had improved on existing forms. 
Recently a large number of precision polar planimeters have 
been designed, combining the various principles of action of | 
former types. 

In 1882, Mr. Hohman Bauamtman, of Bamberg, in con- 
junction with Mr. Coradi, of Zurich, were about the first to 
construct the precision instrument, the accuracy of which was 
most remarkable, reading to within .ooo5 of a square inch and 
with skillful use not varying over one or two vernier units on 
retracing the same area. The test disc of this instrument if 
immersed in ice water and the tracer point run around it and 
the same be done when it has been taken out of boiling water, 
the expansion of the disc will be plainly shown by the increased 
reading of the instrument. 

Instruments of high efficiency, like the above, are used to 
find static moments or moments of inertia, and are so arranged 
as to give the displacement of vessels from scale drawings. 

In all Planimeters in which the recording wheel travels on 
the paper, whether rotary or sliding, the wheel movement 
equals the area traversed divided by the length of tracer arm, 
all three to be measured by the same unit. Thus with a 
tracer arm one foot long, the Planimeter should give a wheel 
movement of one foot on tracing an area of one square foot. 
All that would be necessary is that the same scale be used to 
measure the wheel movement that was used on the drawing. 

This practically described the instrument invented by 
Edward J. Willis, M.E. This instrument combines with 
simplicity of construction on almost marvellous accuracy, 
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and while it gives areas of regular or irregular diagrams it also 
gives the M.E.P. of indicator cards without any computation. 

This instrument works on somewhat different lines from 
most other Planimeters. The ball bearing wheel (W) rolls 
for all movements parallel to the tracer bar and its two rollers 
(R and §), permit it to glide along the triangular steel shaft 
for all perpendicular movements. After tracing a figure the 
result is read from the scale next to the wheel. This scale is 














Willis Planimeter. 


triangular, and having six graduations, any one of them can be 
brought next the wheel. 

The recording wheel of this Planimeter has a sharp edge 
which takes firm hold upon the paper or material upon which 
the instrument is operated and the rollers (R and S$), bear the 
weight of the instrument, allowing the wheel to glide freely on 
the steel shaft, making the instrument practically frictionless. 

The rotary movement not being registered, it is plain that 
the accuracy of the instrument is not affected by the char- 
acter of the surface upon which the instrument is operated or 
by any change in diameter of wheel or injury to the knife edge’ 
This is one of the most important points to be considered in 
the selection of a Planimeter. 

In regard to Planimeter accuracy it is to be remembered 
that a scientific result is no more accurate than the most 
uncertain factor in its calculation, no matter how far the 
results may be given in decimal figures, any figures beyond 
those which are justified by the accuracy of the most uncertain 
step of the process are meaningless and vary with chance. 

Drawing paper of good average. quality will in a variable 
atmosphere vary in length at least one-fourth of one per cent. 
Tracing papers also vary as much, so that to read to 1-100 of 
one per cent. even on a well made drawing, is a refinement 
hardly to be expected. 

santana 


A Serious Accident to Brother Kirkwood 

On Thursday, August 6th, P. A. Kirkwood, chief engineer 
of M. V. Smith & Son’s Refrigerator plant, met with an acci- 
dent in which he lost his right arm. Mr. Kirkwood had but 
recently been appointed to the position of chief, having been 
for some time past assistant engineer at his present place. 

The accident occurred after he had completed some repairs 
to the engine and had started it up; after closing he placed his 
hand upon the bearings and it became entangled in the gov- 
enor gearings, lacerating it so badly that immediate amputa- 
tion was necessary. Mr. Kirkwood is a metnber of Energy 
Council of tre A. O. S. E., Baltimore, Md., members of which 
used their every endeavor to assist the brother in his trouble. 
In order that the company should be at no loss during Brother 
Kirkwood’s incarceration in the hospital, Supreme Chief Noah 
R. Pierson and Brothers Dietrick, Stallings, Smithers and McGee 
assumed control of the plant alternately and run the plant 
with no loss of time to the firm which they appreciate highly. 


Some Big Exhaust Heads 

The cut shown herewith is that of a 36-inch exhaust-head 
made by the Sterling Pipe and Blower Manufacturing Com- . 
pany, of Hartford City, Conn., for the Springfield Street Rail- 
way Company, of Springfield, Mass. T his'company have also 


just received orders for two 36” heads for the Rhode Island 
Suburban Railway Company, of Providence for their new 














36-inch Exhaust Head for Springfield (Mass.) Street Railway Company’s 
Power House. 


power house and also for all the heads for the new Bellvue- 
Stratford Hotel, now in course of erection at Philadelphia. 
These heads stand go” high and are 80” in diameter, they 
are built of heavy galvanized sheet steel, closely rivited and 
well soldered. 
a 
The Secor Kerosene Oil Engine 

To obtain power directly from fuel, by means of a practical 
process embodied in a self-contained automatic machine, 
requiring neither boiler nor fireman, is a problem that has 
baffled the ablest engineers. The direct application of heat to 
the engine would quadruplicate our power, as a machine, the 
steam engine is almost perfect, yet it wastes 85 to 95 per cent. 
of the heat units of coal; it is economical in the use of steam, 
yet steam is an extravagant agent by which to utilize the 
heat power of fuel. 

The General Power Company offers the Secor oil engine as 
a practical solution of the problem of generating power by 
direct process. Criticism from the steam engine viewpoint 
shows, unquestionably, that this engine combines the ad- 
vantages of the steam engine, with the thermodynamic and 
labor-saving advantages of the gas engine. 

A personal experience will fully bear out and illustrate the 
advantages of the above system. Messrs. Houchin and Huber, 
of 53d Street, Brooklyn, three years ago installed a 12 h.p. 
Secor oil engine which replaced a 12 h.p. steam engine. 

This engine occupies a space 42”+-62”, runs ten hours daily, 
with an average consumption of twelve gallons, costing, $1.20. 
(The price of oil is 10 cents per gallon.) Kerosene is obtain- 
able everywhere, and is safer than gasoline, the sale of which 
is restricted. 
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This engine at full load drives the following rather formidable 
list of machines, which the old steam engine failed in quite 
frequently, necessitating the stoppage of two and three ma- 
chines to ease up. 

Three saws, one planer, two boring machines, in the wood 
working department. 

Five lathes, three drill presses, one router, one slotting 
machine, one shaper, one planer, and other small machines in 
the machine shop. Also a small dynamo. 

During its three years’ work it has never failed, nor required 
repair. 

The firm testify that the regulation of oil consumption was 
very good, fluctuating with the demands made upon it by 
power requirements, and such months as our work runs light, 
the oil bill reflects the fact accordingly. 

The manufacturers certainly claim no more than the engine 
performs, rather to the contrary as the above example shows 
the engine is overloaded. 

It is remarkably quiet in its action, no fussing or disagreeable 
puffing. The smell of oil is conspicuous by its absence, prov- 
ing it to be a perfect internal combustion engine. The oil 
and air are inhaled at the same temperature, thus ensuring 
the perfect conditions of a single gaseous compound. 

These engines are manufactured by the General Power 
Company, 81-83 Fulton Street, New York City. 

H. Matteson, Jr., 690-692 Bourse Building, is their Phila- 
delphia representative. 


a a 
The Thompson Damper Regulator 


The accompanying illustrations show an improved form of 
damper regulator manufactured by Richard Thompson & Co., 
126 Liberty street, New York, who have long been selling 
agents for a machine of this type. The knowledge thus 
acquired by practical experience has enabled them to in- 
troduce several modifications, together with new and important 











Fig. 1. 


improvements which they consider very desirable. The 
flaring body between the diaphragm flanges and the flat frame 
has been changed to cylindrical form, as shown in Fig. 1. 
This reduces the width of the frame by over two inches and 
brings the cylinder and all forking parts nearer to the wall on 
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which it is mounted. A new lubricator is also shown in Fig. 1. 
The water comes to the regulator through this device in 
which is a caged receptical for holding a piece of hard soap or 
borax, which softens the water and lubricates the valve. 

The valve and piston have been changed as shown in Fig. 2. 
The water pressure enters at ‘‘A”. When the valve moves 
downward, pressure is admitted to the port ‘‘B,” acting on the 
upper end of the piston and forcing it downward at the same 
time water from the lower end of the cylinder is forced up 
through port ‘‘C,”’ where it comes in contact with port ‘‘D,” 
through which it flows into and through the by-pass ‘‘E” 



















































































Fig. 2. 


thence through the drip. When the valve moves upward, 
pressure is admitted to the port ‘‘C,” forcing the piston 
upward. . Water from the top flows through port ‘‘B,”’ thence 
to the drip. The valve is provided with an extra seat ‘‘F” 
which prevents water from 
discharging or passing out 
at the top of valve stem. 
Such’ leakage as passes the 
upper valve seat ‘‘F” finds 
its ‘way through passage 
“G” to the drip. This 
° passage is in a heavy push- 
ing in which the valve 
works. The valve and 
bushing are made of spe- 
cial metal and can be 
renewed and _ replaced 
. should it become neces- 

sary. The plugged open- 
ings yin the valve body give access to the ports. The 
valve lever is shown in Fig. 3. The enlarged portion into 
which the valve rod connects being of sufficient size to permit 
the withdrawing of the valve by taking out the herled screw 
without disconnecting the lever. 





























Fig, 3. 











‘Points on Packing” is the title of a very 
interesting booklet just issued by that ever pop- 


ular house, ‘‘Jenkins Brothers.’”’ It contains 
very many points of value to the engineer and 
can be had for the asking. Address Jenkins 
Bros., 133 North Seventh Street, Philadelphia, 
Pa 





“The Lunkenheimer Company, Cincinnati, 
report that on account of the unprecedented 
demand for their superior line of brass and iron 
steam specialties, they have been compelled to 
increase their foundry output 50 per cent. 
Machine tools of the most improved type are 
being installed in varous departments as fast as 
they can be obtained.’’ 

The Quaker City Rubber Co., Philadelphia, 
have a very nice steel rule made specially for 
measuring packing, which they offer to send 
free to any engineer who orders enough “ P.P.P.” 
packing for a trial. 

A steam separator inside the boiler is a novelty 
to most engineers, but it is evident that a 
separator at the engine has to tax its capacity 
to take care of the steam pipe condensation. 
A letter addressed to John Lindstrohm, Allen- 
town, Pa., will obtain for the writer a catalogue 
upon this subject. 

We call the attention of our readers to the 
advertisement on page 54 of this issue, setting 
forth the merits of a white sheet packing, the 
“Searchlight” brand, manufactured by The 
Republic Rubber Company, of Youngstown, 
Ohio. This Company has already established 
a large number of agencies for the distribution 
of this packing throughout the United States. 
The Mulconroy Company, of 1213-15 Market 
Street, are sole agents for Philadelphia and 
vicinity, and carry a full and complete stock 
in all thicknesses. 

Although the packing has been actively 
pushed but a short time, the demand is already 
large. The value of the packing is said to have 
been fully demonstrated under most severe 
tests at the Company’s factory and the hardest 
kind of usage that could be found in various 
manufacturing plants before it was offered for 
universal use. It is but natural therefore that 
the packing should be received with favor by 
engineers generally. 

Mr. L. J. Lomasney, the Company’s Sales 
Manager, informs us that each engineer will 
shortly receive a very pretty folder of striking 
design setting forth the merits of Searchlight 
Packing. An elegant. transparency in water 
color will be mailed to any engineer free of cost 
upon application. 


Owing to the rapidly increasing demand for 
their goods and the consequent lack of space at 
their old quarters, the firm of W. Clifford Smith 
has removed to 140 North Sixth Street, where 
they will have a much larger and better place. 
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In their new quarters they will carry a large 
line of grate bars for the accomodation of their 
engineer friends, they will also carry a large 
stock of Smith’s Patent Pipe Clamps, which 
has recently been greatly improved. Engineers 
are invited to call or write for circulars. 


A Feed Water Heater that removes the oil 
from the exhaust and heats the feed water to 
210 or 212 degrees at the same time seems like 
a pretty good thing; this is what the Otis 
heater is said to do. It is manufactured by 
the Stewart Heater Co., 11 Norfolk Avenue, 
Buffalo, N. Y. Catalogue and prices will be 
sent upon request. 5 


Jas. L. Robertson & Sons, 205 Fulton Street, 
New York, want to send one of their catalogues 
to every engineer who is interested in Indicators, 
Planimeters, or any of the many steam special- 
ties described therein. 


One of the largest contracts recently made 
for pipe covering, has just been awarded to 
John R. Livezey, General Agent for Nonpareil 
Cork, for covering all the steam and brine pipes 
in the new Bellvue-Stratford Hotel now in 
course of erection in Philadelphia. This hotel, 
which will be the handsomest in the city is 
owned by Mr. Boldt, who also owns the Wal- 
dorf-Astoria in New York, the steam pipes of 
which were covered with Nonpareil Cork when 
it was erected some seven years ago, and which 
has proven so efficient that nothing but cork 
was considered for the new Philadelphia house. 


The Geo. W. Lord Co., 2238 North Ninth 
Street, Philadelphia, inform us that they now 
have the most elaborate and efficient chemical 
laboratory in the world devoted exclusively to 
the treatment of water for boiler feed. In it is 
included every modern instrument or method 
known to science for determining the chemical 
composition of water, or boiler scale. A 
sample of scale sent them by any of our readers 
will be analyzed and a certificate of analysis 
furnished free of cost. 


Teon Belt, six ply, has a tensile strength of 
one ton per inch of width. This is food for 
thought, moreover, leather and rubber belting 
is subject to deterioration from such a variety 
of chemical conditions against which Teon belt 
is proof that it is well worth while to consider 
Teon, for almost any kind of service, and 
especially for places where it is exposed to the 
weather, or where it comes into contact with 
steam, water, ammonia, caustic soda, lime or 
acids. The claims made for this belt may 
seem rather strong, but it should be remembered 
that they are the result of actual usage under 
all kinds of conditions. D. P. Brown & Co., 
264 North Fourth Street, Philadelphia, will 
furnish any special information desired, or 
will mail one of their booklets upon request. 


The Keystone Lubricating Co., Twentieth 
and Allegheny Avenue, Philadelphia, have 
recently received a report of a chemical analy- 
sis of Keystone Grease made at Sibley College, 
Cornell University. The report shows that 
no harmful ingredients or adulterants such"as 
Mineral Acids, Resin Oil, Talk Chalk, etc., 


enter into its composition, but the company 
do not ask engineers to accept even this high 
grade testimony as proof of the value of their 
product, they are still offering to send a large 
sample can of Keystone Grease and a Key- 
stone Brass Cut free‘, to any engineer or steam 
user in the world, express charges prepaid, so 
that they may give it a thorough trial for them- 
selves. 


On the 15th of July the Penberthy Injector 
Company, of Detroit,§ Michigan, placed the 
number 300,000 on one of the ‘‘Penberthy”’ 
automatic Injectors, having completed this 
number of injectors in just a little over sixteen 
years. They rightly consider that this is a 
most remarkable record, especially when it is 
taken into account that it took nearly ten 
years of hard work to convince engineers that 
an automatic Injector was a practical device, 
and to manufacture and sell the first 100,000 
machines. It is somewhat difficult to compre- 
hend what is meant by 300,000 Injectors. 
Possibly the following facts may help to an 
understanding of the subject. Basing the 
figures on the average capacity of the Injectors 
sold during the past twelve months, the 300,000 
“Penberthy”” automatic Injectors on the 
market will handle in one hour 109,500,000 
gallons of water. This amount of water if 
pumped into an upright-tank fifty feet square 
would require the tank to be over a mile high, 
or to put in another way, if the output of these 
300,000 Injectors were combined into one stream 
they would supply a river ten feet deep, and 
250 feet wide, and keep up a steady flow of 
water at the rate of a little over one mile per 
hour. If the 300,000 Injectors were all con- 
nected to one source of water supply, they 
would in ten hours completely drain a lake 
ten feet deep, one mile long and a half mile 
wide. The company also manufacture the Pen- 
berthy Auto-Positive hot water, high pressure, 
restarting Injector, information regarding which 
they will be glad to furnish any inquirer. 


The Walworth Mfg. Co., 128 Federal Street, 
Boston, Mass.., will send a handsome match 
safe like the one shown in cut, to any engineer 
who writes them mentioning ‘ The Practicai 
Engineer,’’ provided he will also state where 





and by whom they are employed as engineer. 
Those who wish these handsome little prizes 
should write at once as the supply is limited. 
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Every engineer knows the Peerless Rubber 
Mfg. Co., 16 Warren Street, New York, if for 
no other reason he knows them because they 
are the manufacturer of the famous Rain- 
bow Packing, it is therefore fair to presume 
that most engineers will be interested in a new 
catalogue of Engineers’ Specialties No. 58, just 
issued by the company, it contains forty-four 
pages, descriptive of specialties interesting to 
engineers, is printed in colors and handsomely 
illustrated. Copies will be mailed free to 
engineers who request them mentioning “The 
Practicai Engineer.’’ 


James McCrea & Co., Chicago, Manufacturers 
of Steam Specialties, report the sales of their 
H. H. Steam Trap have crowded their capacity 
for turning them out to the extent of their 
having to install several new machines, which 
will about double their facilities for making 
prompt shipment in the future. They claim 
this trap to be the simplest in operation and 
and less liable to get out of repair than any trap 
on the market to-day, and they feel their claims 
are substantiated by the enthusiasm shown by 
the trade in adopting it. 


The Lagonda Manufacturing Company, of 
Springfield, Ohio, inform us that they have 
received a letter from the Union Waxed and 
Parchment Paper Company, of Franklin, 
Ohio, in which they claim to have effected a 
saving of twenty per cent. in their full bill 
through the use of a Weinland Tube Cleaner, 
in the tubes of a battery of four B. & W. water 


tube boilers, 
i ENGINEERS will send $1.00 to the ad- 
dress below they will re- 
ceive two blue prints, with tables and instruc- 
tions, shewing how to set valves and eccentrics 
on Corliss 2=gines, simple and compound, with 
one and iwe eccentrics. JOHN T. LIND- 
STROM, 214 and 216 S. 3d St., Allentown, Pa. 


, 
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The “FORD” Compound Steam Trap 


We want you to take hold of it. Made in 5 sizes. 
Has —. outlet and the largest capacity of any 
Steam p on the market. 

Write for full particulars and prices. 


Thomas FP. Ford Co. 
SCHADE & MARSHALL 


PHILA. AGENTS 
319 HARRISON BUILDING PHILADELPHIA, PA. 
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The Sims Company, Erie, Pa., report that 
they have had a number of duplicate orders 
this month for their ‘‘Sims” Steam Separators, 
This is the best kind of evidence that as these 
articles become better known, ther merits 
are appreciated. 


The Dearborn Drug and Chemical Works, 
of Chicago, have opened an office in the Bourse 
Building, Philadelphia, with Mr. W. T. Johnson 
in charge. Mr. Johnson, though not a native 
of the Quaker City is well and favorably known 
to engineers almost everywhere in the East 
and South, having been with the Crosby Steam 
Gauge and Valve Company, of Boston, for the 
past three years, and for ten years prior, with 
the Mason*Regulator Company, as traveling 
salesman. 
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BEFORE YOU BUY AN 
OIL FILTER 


Send for our booklet, and find out all 
about the 


CROSS OIL FILTER 


Then you are sure to buy one of outs’ 
because it is the best on the market. 


The C. T. Roentz 
Leather Co. ,of Sheboy- 
gan,Wis.,say: “‘We put 
the Cross Oil Filter on 
trial with two other 
makes, gave them a 
thorough test, and 
kept yours. We ere 
well pleased with it. 


THE BURT MFG. CO., AKRON, 0., U.S.A. 
Largest Manufacturers of Oil Filters in the World. 
Cross Oil Filters carried in stock by the 
FAIRBANKS CO. 

Sole Agents for Philadelphia 











Dixon’s Flake Graphite adds to 
the lubricating power of any grease 
and any oil greatly out of propor- 
to the amount used. Actual test 
shows that one-seventh of the lu- 
bricating graphite added to the oil 
increases the lubricating power one- 
half. Ask for booklet 96-c. 


Joseph Dixon Crucible Company, Jersey City, N. J 
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About a year ago the France Packing Com- 
pany added a new department to their business 
for the manufacture of all kinds of soft packing, 
and for some time have been in a position to 
supply their many engineer friends with all 
the packing they require. They have said 
little about the merits of this new packing 
preferring to give its users ample time to test 
it under every condition. That the results 
have proved satisfactory is being constantly 
vouched for by the duplication of orderr. 
Further information in regard to prices, etc., 
will be furnished on application to France 
Packing Company, Philadelphia. They will 
alsofbe glad to furnish you with some interesting 
facts about the success of their metallic packing 
ou ammonia rods. 





A COCHRANE HEATER 


SAVES 


The best argument in favor of a Cochrane 
Feed-Water Heater is that the results of its sav- 
ings can nearly always be measured in money. 
A Cochrane Heater saves coal, and you can see 
the difference in your coal bills. A Cochrane 
Heater saves boiler feed water, and when you 
have to pay for your feed supply, the difference 
in the quantity vsed, and the difference in the 
cost,are appreciable. A Cochrane Heater mater- 
ially improves the quality of the feed water, and 
in other ways decreases the wear and tear on 
boilers, (for instance, it eliminates expansion 
and contraction strains by delivering hot water 
to the boilers), and when you note the absence of 
shut-downs for repairs, and the prolonged life of 
your boiler you can easily figure out that the 
heater has saved you money, and made extra 
profit possible by keeping expenses down. 

A Cochrane Heater brings into actual contact 
the exhaust steam and the water to be heated— 
nothing between the two to retard in any degree 
the transmission of the heat to the water. It is 
no trouble to get the feed-water up to 210° or 212° 
when the exhaust is available. Day after day, 
month after month, year after year, it gives this 
service. There are no heating surfaces, such as 
coils or tubes, to become coated with scale. How 
can it foul up as a closed heater would? 

If you are in the market, a full investigation 
of these Cochrane Heaters, as to their design, 
construction, and accomplishment in actual ser- 
vice, is all that will be needed to convince you 
that the Cochrane is the one you ought to have. 


Send for Catalogue 16-H. 


Harrison Safety Boiler Works 
3144 North Seventeenth St, 
PHILADELPHIA, PA. 


Manufacturers of 
COCHRANE STEAM AND OIL SEPARATORS, 
and of the SORGE-COCHRANE SYSTEMS. 








30 


THE PRACTICAL ENGINEER 


September, 1903 





American Order of Steam Engineers. 





ORGANIZED APRIL 27, 1886. 
An Order of Engineesr for Engineers and 
Engineers only. 
DECLARATIONS OF PRINCIPLES 


_ Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 


employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
gee harmony between them ; neither shall it 

e used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 

OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 


und. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


_An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then one 

ear’s service, in such department, and in local- 
ities where engineers are required by law to be 


licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are reqnired in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 


The Publication Committee of “The Practical En- 
gineer” desires that the Corresponding Engineers of 
ali Councils of the American Order of Steam Engi- 
neers send the name of their Chief Engineer and 
their own name and together with the time 
and place of meeting, to the Secretary of the Publi- 
cation Committee immediately after each election of 
officers. Address J. C. McDowell, Secretary, in care 
of ‘‘The Practical Engineer,’’ 1215 Filbert Street, 
Philadelphia. 


SUPREME COUNCIL OF THE UNITED STATES. 

Supreme Chief Engineer.—Noah R. Pierson, Fidelity 
Building, Baltimore, Md. 

Supreme First Assistant Engineer.—W. 8S. Price, 
Haddon Hall, Atlantic City. 

Supreme Recording Engineer.—C. W. Leng, 1556 
East Montgomery Ave., Philadelpbis. 

Supreme Corresponding Engineer.—Ja- ~.. Stallings, 
3006 Dillon St., Baltimore, Md. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 
3728 Manayunk Ave., Wissahickon, Philadelphia. 

Supreme Senior Master Mechanic.—A. Keppleman, 
131 Buttonwood St., Reading, Pa. 

Supreme Junior Master Mechanic.—Joseph T. Har- 
ris, 1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—H. R. Taliaferra, Collings- 
wood, N. J. 

Supreme Outside Sentinel.—Samuel Logan, Wilming- 


ton, Del. 
Supreme Chaplain.—C. H. Pfeiffer, Camden, N. J. 
SUPREME TRUSTEES. é 
Cc. P. Williams, Penn.; A. M. Plummer, N. J., 
and Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 


Jerry Leahey, Jr., Harry G. Connor, Clifford P. 
Williams, Geo. W. Richardson, Fred en 
oore: 


Jas. Lightfoot, J. T. Dodge, Jr., Franklin R. 
J. C. McDowell. . 


DELAWARE. 

Deputy Supreme Chief Engineer, David J. Stayton, 
No. 613 Searles St., Wilmington. 
WILMINGTON. 

Delaware Council, No. 1, meets every Wednes- 

day at S. E. Cor. Fourth and King Sts. Chief 

Engineer, Clark Franklin. Corresponding En- 

gineer, A. E. Deakyne, 406 Lombard St. 
LOUISIANA. 


Deputy Supreme Chief Engineer, John W. Angers. 
BERIA. 


NEW I 
Evangeline Council. Chief Engineer, ye. B. 
ay- 


Lanaier. Corresponding Engineer, W. J. 
nard. 

JENNINGS. 
Jennings Council, No. 2, meets every Saturday 
evening in American Bank. Chief Engineer, 
Daniel R. Jones. Corresponding Engineer, R. 


E. Funk. 
MARYLAND. 
Deputy Supreme Chief Engineer, A. J. Defdrich, 
226 North Caroline St., Baltimore, Md. - 


BALTIMORE. 
Maryland Council, No. 1, meets 2nd and 4th Fri- 
days in Royal Arcanium Hall. Chief Engineer, 
L. Smithers. Corresponding Engineer, Wm. S. 
Smith, 533 Sharp St., Baltimore. 
Energy Council, No. 2, meets every Wednesday 
of each month in Bauer Hall, Chesapeake and 
Elliott Sts. Chief Engineer, T. BE. Eaton. Cor- 
as Engineer, Thos. O. Daneker, 834 

ve. 
MASSACHUSETTS. 
Deputy Supreme Chief for Eastern District, W. E. 

Packard, Whitmann. 

BOSTON. 

Boston Council, No. 4, meets 2nd and 4th Thurs- 
days of each month, in Templar Hall, 724 Wash- 
ington St. Chief Engineer, A. R. Abbott. Cor- 
responding Engineer, Phillip Sanford. 

ROCKLAND. 
Old Colony Council, No. 14, meets 2nd and 4th 
Saturdays in the American Foresters’ Hall. 
Chief Engineer, Herbert W. Jones. Correspond- 
ing Engineer, James K. Sedgwick, Box 333, Rock- 
land, Mass. 
NEW JERSEY. 
Deputy Supreme Chief, F. O. Garrison, Bridgeton, 


PERTH AMBOY. 
Stevens Council, No. 1, meets 3rd Saturday, at 
Water, near Lafayette St. Chier Engineer, Law- 
rence Oliver. Corresponding Engineer, James H. 
White. 

CAMDEN. 
Camden Council, No. 3, meets every Thursday 
evening at S. E. corner 2d and Arch Sts. Chief 
Engineer, S. M. Best. Corresponding Engineer, 
C. H. Pfeiffer, 571 Berkley St. 

ATLANTIC CITY. 
Atlantic City, No. 4, meets every Tuesday even- 
ing at Merchants, Cor. Atlantic and New York 
Aves. Chief Engineer, John A. Best. Corre- 
sponding Engineer, W. S. Price, Haddon Hall. 

BRIDGETON. 
Bridgeton Council, No. 5, meets every Friday. 
Chief Engineer, David Sellers. Corresponding 
Engineer, Francis O. Garrison, Bridgeton, N. J. 


: MILLVILLE. 


Millville Council, No. 6, meets every Saturday, 
7.30 P. M., in G. A. R. Hall, East Main St. Chief 
Engineer, Wm. F. Pond. Corresponding Engineer, 
Lewis Doughty, 604 Mulberry St. 


NEW YORK. 
SYRACUSE. 


John E. Sweet Council, No. 6, meets Monday, 
Room 23, Nottingham Block, East Washington 
St. Chief Engineer, John Cunningham. Corre- 
sponding Engineer, S. A. Steel, 311 Orange St. 
PENNSYLVANIA. 

Grand Chief Engineer, Hiram Trout, 1042 Locust 
St., Reading, Pa. Deputy Grand Chief for Phila- 
delphia and Delaware Counties, John P. Rickards, 
2707 N. Broad St., Philadelphia. Grand Corre- 
sponding Engineer, Frederick Markoe, 931 Orianna 
St., Philadelphia. 

Deputy Grand Chief for Western Pennsylvania, A. 
D. Hamilton, 2025 Forbes St., Pittsburg, Pa. 
PHILADELPHIA. 

Germantown Council, No. 22, meets every Wed- 
nesday evening at Main and Seymour Sts., Ger- 
mantown. Chief Engineer, George T. Lee. Cor- 
responding Engineer, Frank MacIndoe, 3519 
Ainsley St., Falls of Schuylkill, Philadelphia. 
Welcome Council, No. 2, meets every Friday, N. 
W. Cor. Twelfth St. and Columbia Ave. Chief 
Engineer, Paul Pieling. Corresponding Engineer, 
L. D. Woodington, 2428 N. Bancroft St. 
Kensington Council, No. 3, meets every Thurs- 
day, at A. P. A. Hall, Frankford Ave. and Master 
St. Chief Engineer, Ed. C. Ricker. Corresponding 
Engineer, Ernest Ritsert, Frankford Ave., 
Philadelphia. 
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boilers clean? Sen 
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INCREASED BOILER EFFICIENCY 





REGISTERED 


WITHOUT INJURY EITHER TO THE BOILER OR THE PRODUCT 
Would you like to know what it pe cost to keep your 


Thi da lot lers, is the story its users have to tell. 
s and a lot more about its pentousing the life of the boilers, nt Oe suaiysis free. So ia our Booklet WORTH KNOWING.” 


us a gallon of your feed water, 


THE KEYSTONE CHEMICAL MFG. CO., CAMDEN, N. J. 
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DECREASE IN THE FUEL BILL 
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The Standard Gasket GO., inc 





MANUFACTURERS OF 


the Improved Corrugated Copper Gaskets made in any 
shape, size or thickness, and for all kinds of joints. Lip 
Unions, Flange Unions, Plain and Ball Joints, Connecting 
Steam, Air, Gas or Water Pipes, also for Cylinder Heads, 
Steam Chests, Etc. Guaranteed the Best in the Market. 
We also Manufacture Special Metal Gaskets for all 
Styles of Water Tube Boilers, Man- and Hand-Hole 
Plates, Mud Drums Etc., which can be used over many 
times. We guarantee to save you 50 per cent. on any 


Gaskets your now use. 
Our Copper Gaskets are Hand Rolled, not Hot 


Pressed. Best and cheapest. Samples Free. 


7 South Thirty-Sixth Street 


PHILADELPHIA, PA. 














OUR PATENTED MINERAL WOOL 
Pipe Covering 


AND 


Copper Gaskets 


They Save Steam and 
Make Absolutely 
Tight Joints 


UNITED STATES MINERAL WOOL CO. 
143 Liberty Street, NEW YORK. 
BEST AND CHEAPEST SAMPLES FREE 





5 GAL. SIGHT-FEED 


LUBRICATOR 


illustrated here is designed for Single Engines 
or Large Plants where many Engines are 
operated from one steam main. It will oil one 
or a dozen Engines, save 4o per cent. of Oil 
used with any other Lubricator, and prevent 
annoying leaks in Steam Pipes. 


CHAS. H. SMITH, JR., Gen’! Agent 


Lackawanna Lubricator and Mfg. Co. 
P 0. Box 478 WILMINGTON, DEL. 








THE PRACTICAL ENGINEER 


An old engineer from the West, 
Who had put “P. P. P.” to the test, 
Says “It saves work and power, 
And fuel each hour, 
And outlasts any two of the rest. 
(PR. S.—And that's why I say tt’s the best.) 


An enormous waste is the loss of power from solid 


packings. Your competitors have stopped this waste 


DANIEL’S 
on as Oc 
PACKING 


Instead of holding the rod in a tight grip as solid 


by using 





packings do, the sliding wedges of P. P. P. adjust 
themselves to the rod with the least possible pressure. 
What it saves in fuel is told by Mr. Geo. T. Gilbert, 
Chief Engineer for- Forbes & Wallace, Springfield, 
Mass., who says : 


‘In a carefully conducted test, covering a long period of 
time, it showed a saving in my coal bill of $104.95 per 
annum, on one 12%-inch by 12-inch engine, which is due to 
reduced friction on the rod.” 


Get it of your dealer. 


FREE Our patent steel packing rule saves engineers’ labor, time, 

trouble, temper, packing, burnt fingers and swear words. 
It is worth #. 00. Sent absolutely FREE to engineers who order from 
us enough “P. P. P.” fora trial, and mention this paper. 


MANUFACTURED ONLY BY 


QUAKER CITY RUBBER CO 


PHILADELPHIA 
(FF) 
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Southwark Council, No. 4, meets every Monday, 
at Cor. of Reed and Eighth Sts. Chief Engineer, 
Hugh Ryder. Corresponding Engineer, J. C. 
McDowell, 1913 South Eighth St. 

Philadelphia Council, No. 7, meets every Wednes- 
day, at Kenny’s Hall, N. W. Cor. Broad and Fil- 
bert Sts. Chief Engineer, Harry Dunn. Cor- 
eee Engineer, W. S. Wetzler, 3717 Aspen 

t. 


Manayunk Council, No. 9, meets 2nd and 4th Fri- 
day evenings in Temperance Hall. Chief Engi- 
neer, Andrew Roberts, Sr. Corresponding En- 
gineer, John Clevenger, 211 Lofty St. 

Helping Hand Council, No. 12, meets every Thurs- 
day evening at Kensington Ave. and C St. Chief 
Engineer, Edward Laurence. Corresponding En- 
gineer, Frank McHugh, 2503 Tulip St. All cor- 
respondence should be addressed direct to the 
Council. 

Municipal P. F. D. Council, No. 20, of Philadel- 
phia, meets the second Thursday of each month 
at Odd Fellows’ Hall, Third and Brown Sts. 
Chief Engineer, Daniel Bunting. Correspond- 
ing Engineer, Walter Meyers, 1211 North Howard 


St. 

PITTSBURG. 
Iron City Council, No. 21, meets every Saturday 
at Arnfeld Hall, 1119 Penn Ave. Chief Engineer, 

J. Stewart. Corresponding Engineer, Alex. 

Fraser, Carnegie, Pa. 

GIRARDVILLE. 
Girard Council, No. 8, meets every Tuesday even- 
ing at O’Neill’s Hall, Secona and Ogden Sts. 
Chief Engineer, Jacob Weber. Corresponding 
Engineer, M. J. Carey, Lock Box 214. 

ALLENTOWN. 
Lehigh Council, No. 15, meets every Wednesday 
evening at 639 Hamilton St. Chief Engineer, John 
evening at 639 Hamilton St. Chief Engineer, 
Henry C. Snyder. Corresponding Engineer, A. P. 
Driesbach, 728 Chew St. 

POTTSTOWN. 
Pottstown Council, No. 14, meets 1st and 8rd Sat- 
urday evenings at P. O. S. of A. Hall, Cor. High 
and Hanover Sts. Chief Engineer, Chas. Quin- 
ter. Corresponding Engineer, H. L. Shirey, 362 
Cherry St. 


. READING. 


Progress Council, No. 13, meets every Saturday 
evening at Diebert Hall, Ninth and Penn Sts., 
Room 4. Chief Engineer, John Kellenberger. 
Corresponding Engineer, Frank S. Miller, 3 West 
Franklin St. 

CHESTER. 
Delaware County Council, No. 6, meets every 
Wednesday evening in the Carpenter Hall, Sixth 
and Wall Sts. Chief Engineer, John Canavan. 
Corresponding Engineer, E. E. McCoy, 2222 West 
Third St. 

YORK. 
York Council, No. 16, meets every Wednesday 
Evening in the Jordan Block. Chief Engineer, A. 
L. Bair. Corresponding Engineer, Walter H. 
Long, 23 East Philadelphia St. 

HARRISBURG. 
Capitol City Council, No. 17, meets every Tues- 
day evening in Red Men’s Hall, Market St., above 
Second. Chief Engineer, B. H. Shafer. Corre- 
sponding Engineer, S. Filson, 1126 Market St. 

COLUMBIA. 
Columbia Council, No. 18, meets every Ist and 
3rd Saturdays, in Odd Fellows’ Hall. Chief Engi- 
neer, John McLane. Corresponding Engineer, 
W. J. Courtney, 804 Walnut St. 

SUNBURY. 
Sunbury Council, No. 19, meets every Monday 
evening in Zartman’s Hall. Chief Engineer, 

D. Mantz. Corresponding Engineer, Ed. 


Schrieber. 
WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph P. Harris, 
No. 1611 Clybourn St., Milwaukee. 
MILWAUKEE. 
Washington Council, No..1, meets every Saturday 
at 207 Grand Ave. Chief Engineer, J. B. Cham- 
bers. Corresponding Engineer, James A. Rigby, 
136 Reed St. 
Clifford P. Williams Council, No. 2, meets every 
Monday evening at Lodge Hall, E. Water St. 
Chief Engineer, J. T. Harris. Corresponding 
Engineer, Joseph T. Harris, 1611 Clybourn St. 
TENNESSEE. 
Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave., Nashville. 
NASHVILLE. 
Enterprise Council, No. 1, meets every Friday 
evening in the Twin Building on Cedar St. Chief 
Engineer, J. J. Johnson. Corresponding Engi- 
neer, Jno. B. Mullen, 209 Jackson Building. 


Deputy Supreme Chief Engineer, Nat. Freese, 
Grant’s Pass, Oregon. 
GRANT’S PASS. 
Oregon Council, No. 1, meets every ist and 3rd 
Saturday in A. O. U. W. Hall, Main St. Chief 
Engineer, William H. Kenny. Corresponding En- 
gineer, Nat Freese. 
TEXAS. 
Deputy Supreme Chief Engineer, S. A. Bisbey, 
care of Cotton Compress and Warehouse Co., Galves- 


ton. 

GALVESTON. 
Galveston Council, No. 1, meets every 2nd and 
4th Tuesday evenings at Engineers’ Hall, S. W. 
Cor. Twenty-second and Strand Sts. Chief Engi- 
neer, Max Levy. Corresponding Engineer, A. L. 
Bradford, Union Depot. 
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blow ysteam; neither do they back up water 


22 
_ REDUCING VALVES 
EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


“wa” 147 N. Seventh Street bythe Jebbing 


Catalogue 


Lrg McDaniel Steam Traps 
wa S Always have a Water Seal over the valve and never 








CRANE VALVES 








Steam Coal a Specialty Telephone Connection 2-25-60 


A. CRAWFORD - O AL 


1829-1833 N. Tenth St., Philadelphia, Pa. 
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Kieley’s Cantilever Expansion 


Ste am Tra p Discharges against pressure—operates in any 
position; will not become air-bound; never 


freezes; simple in construction; durable, light, and easily adjusted. Guar- 
I anteed under any and all conditions. Send for Catalog 


eee Tells us all about it and the many superior 
points of = che up-to-date steam appli- 
—=—— ances we make —————— 


KIELEY & MUELLER 
7-17 West 13th Street New York 
JAMES J. ROGAN 


810 Race Street, snmapiaie 
SP SS Tn gs 


ee 
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United States 


Good, Reliable 


Satisfactory and 
Efficient 





















Designed to meet 
the requirements 
of any service 


Lower in price 
than other makes 









18th and Noble Streets, PHILADELPHIA, PENNA. 


Metallic Packings 


The United States Metallic Packing Company 


Agents :—V. Lowener, Copenhagen; Moran Bros., Seattle 





We do not depend 
on our twenty years 






reputation, but on 







the present merit of 
our goods alone 


Sah 


We have a New Price- 
List and Catalog, which 
we would be glad to 
send you :: 3: os: 















509 Great Northern Building, CHICAGO, ILL. 











Lamprey Protective 
Arch Plates 


Protect your boiler fronts from 
burning out, preserve the brick 
work, save fuel, and increase 
the efficiency of your boiler, by 
giving additional heating sur- 
face. Save their cost in repairs 
alone. 
Send for Catalog 
THE LAMPREY CO. 
Westfield, Mass. 

Philadelphia Shep, 245 N. Front St. 

















This will interest Engineers in charge of 
Pneumatic Elevator Plants. 


The Buffalo Air Injector 












is the latest and best device for com- 
pressing air in connection with a com- 
mon water pump for Pneumatic Elevator 
Plants. For simplicity, beauty, and 
work, it is seaquelied. 

See your elevator company, or write 
for illustrated catalogue. 


The Buffalo Air Injector is manufactured by 


JOHN G. STAMP, Chief Engineer 


202 MAIN STREET, BUFFALO, NEW YORK. 

















Some Exhaust Heads 


Never Satisfy. 


“The Sterling’ Exhaust Head 





Always ‘Satisties 


It is.a ‘‘centrifugal-action” exhaust head, contains abso- 
lutely no baffle plates or partitions to cause back pressure, is 
built of heavy galvanized sheet steel, and is guaranteed to en- 
trap all the condensation without causing any back pressure 
on the engine. Subject to return at our expense if not as 
represented, 


Sterling Pipe & Blower Co. 
HARTFORD CITY, CONN. 
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Don't Slight the Engineer 


ME manufacturers of steam engines, appliances and engineers’ supplies tell 

us that it does not pay to cultivate the acquaintance of engineers by adver- 

tising in journals devoted to the engineer’s interests, in explanation of 

which they claim that engineers no longer enjey the purchasing power or influence 
that they used to. 

This is wholly wrong. The average engineer of to-day is a better engineer 

than his brother of a decade back, and because of his increased knowledge he 


enjoys more privileges, has more influence and greater purchasing power. 


The engineer may not place the orders, may not even be known to the ‘seller, 
but he usually gets what he wants. Therefore the engineer is the actual consumer, 
and the one you should reach with your advertisements. 

The fact that it pays to cultivate engineers is best demonstrated by the 
achievements of the largest and most successful manufacturers in the field, who have 
from the beginning constantly kept their products before the engineer. It is not 


necessary to mention the names of any of these successful houses; a glance 


through the advertising pages of THE PRACTICAL ENGINEER, or any of our imme- 


diate contemporaries will be sufficient. 


THE PRACTICAL ENGINEER 


is exclusively an engineer's paper, it caters to no others. 


Its purpose is to serve the best interests of stationary steam engineers, and - 


it is sold at a price that is popular with all, that is why its circulation is increas-> 


ing more rapidly than any other steam paper. 


Manufacturers who have faith in the engineer, and who desire to present 


arguments in favor of their product for his consideration, cannot select a better 


medium through which to tell their story. 
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BOILER TUBE CLEANERS 





CHICAGO TURBINE, PATENTED ~ 


We have suit for infringement pending against a user of the Lagonda or Weinland machine, and will prosecute all other INFRINGERS. 





THE TURBINE 


IS THE ONLY. PRACTICAL MACHINE FOR REMOVING SCALE FROM 
WATER TUBE BOILERS 


THE PATENTS which we control: cover all features essential to the design of a practical TU RBIN E T UBE CLEAN ER 


Liberty Manufacturing Co., Gils Susquehanna Street, Pittsburgh, Pa. 








NIAGARA TURBINE, PATENTED 











ESTABLISHED 1671. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 
Especial Attention Given to Repairing and Erecting 


Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Eto. 


120 North Sixth Street, Philadelphia, Penna. 


TELEPHONE No. 880. 








IMPROVED 


AL_ Kellam Damper Regulators 


a Simplest and Closest Damper Regulator. 
Manufactured by 


J. E.Lonergan&Co. 
ait RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam renee Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your inquiry 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 





























How About Steam T'raps? 


Don’t you want one that 
can always be depended 
upon ? 

The H. H.. is guaranteed 
to give satisfaction and is 
reasonable in price. 


A GOOD TIME NOW 


To Repair Leaky 


Climax 
Steam 


Clamps 
Will stop any leak 
where a pipe is screwed 


‘ Send for Catalog of 
STEAM SPECIALTIES 





67 W. Washington St. 





SAMES (MCCREA & CO. 





Miss Simplicity, saa: suet 


Oil Filter by engineers who are using them. 


ERIE, PA., January 25, 1903. 


.THE SIMS CO., Crrvy. 


GENTLEMEN :—Referring to your inquiry, we take 
pleasure in saying that we have had a Sims Oil Filter in 
use in our Ice Works for some months. 

We had used three other filters prior to placing this one. 
We find that the ‘‘Sims’’ does better work than either of the 
others. The matter of cleaning is so small an affair that it is 
never neglected. The 
Filter has paid for itself 
many times since it has 
been in use. 

Truly yours, 

THE UNION ICE Co. 
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ST. JOHN SELF-ADJUSTING | 


CYLINDER PACKING 


It is false economy to put a good piston and packing into a cylinder that is out of 
round. If you put a good house on a poor foundation, both you and the house will be 
poor in a short time. 

If the bore of the cylinder is not true, have it re-bored and put in our adjustable 
piston and St. John Self-Adjusting Cylinder Packing, and we will guarantee a perfectly 
steam tight cylinder. ‘ 

A very slight leak in the cylinder of an engine making sixty revolutions a minute, 
running nine hours a day, means a large loss of coal every week, and this means money, 
as it takes the coal to make the steam, and money to pay for the coal. 
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The St. John Piston and Packing have stood the test of over fourteen years in 
actual use, and the practical use of it and the satisfactory results obtained, are the best 


proofs of its efficiency. 


EXTRACTS FROM LETTERS ‘RECEIVED 


From T. J. Cleaver, Supt. Chesapeake and Delaware Co. 

The St. John Rings are not new to me. I have had them in the Tug Roman about 13 years ; they have never leaked 
in all that time, and the cylinder is as perfect to-day, inside, as the day it was built. We find it takes from 5 to 7 pounds less 
steam to turn the engine with ‘St. John Rings” than with those of the old style. 


From Carbon Iron and Steel Co., Parryville, Pa. 
Since putting your St. John Packing on our engine, we are getting better results from her, and are using 25 per cent. 
less boiler capacity to do the work. 


From the Reading Paper Mill, Reading, Pa. : 
, In reference to the St. John Self-Adjusting Cylinder Packing, it did more than we expected ; have stopped one engine 
and have better power now than we had with the two engines. 


First-class engineers want first-class work, as they know this is the only kind of 
work that pays around an engine, and they also know this is the kind of work turned out 


by H. B. U. &. Co. 
Our specialty is repairs to engines. When you have work of this kind done, have 


it done right ; it pays in the end. 
We don’t do or recommend cheap work 


H. B. UNDERWOOD 6& CoO. 


SEE AD. INSIDE OF FRONT COVER 


1025 Hamilton Street Philadelphia, Pa. 
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McINTOSH, SEYMOUR & CO. 
STEAM ENGINES, 


26 CORTLANDT ST., N. Y. CITY 


AUBURN, N. Y. 





CRANE FITTINGS 











FIFTEEN SETS IN USE BY ONE COMPANY 
Just think of It! Listen what they say about “ Ajax” Rocking Grates 





NO POKER 





CHAS. ROBSON 
N. W. Cor. 8th St. and 
Washington Avenue 


PHILADELPHIA, PA. 








NO SLICE BAR 








Headquarters 
for 
Boiler Grates 
of all 
Descriptions 











J. J. Hurxsurt, Supt. 





‘* We have your communication, and in reply are pleased to advise that fifteen of 
our Steam Boilers are equipped with these grates, and are giving excellent satisfaction.” 
NEW YORK AND PENNSYLVANIA CO. 


March 31, 1903. 


Lock Haven, Pa. 








TEPHENSO 


BAR 
BELT DRESSING 
SELTS — PREVENTS SLIPPING 


For Sale by Good Dealers 
Testing Sample FREE on Request 


STEPHENSON MFG. CO. 
70 State Street, Albany, N. Y. 

















SAVED 


BY A 


PULL 
The «‘P. B. H.”’ 
Quick-Closing 


Water 
Gauge 


A Pull on the Chain 
Does it. - 








PATENTS 


promptly obtained OR NO FEE. Trade-Marks, 
Caveats, Copyrights and Labels istered. 
TWENTY YEARS’ PRACTICE, Highest neces. 
Send model, sketch or ad for free report 
on patentability. All iness confidential. 
HAND-BOOK Explainseverything. Tells 
How to Obtain and Sell Patents, What Inventions 
Will Pay, How to Get a Partner, explains best 

hanical » ant tains 300 other 
Addriss, 


H. B. WILLSON & CO. aft, 


785 F Street, N. W., WASHINGTON, D.C. 





















Strongly Made. 

Low in Price. 

Sent om Approval. 

Satisfaction Guaran- 
teed. 


We also make the 
«P. B. A.” 
IMPROVED 

GAUGE COCK 


PAUL B. HUYETTE 
1245 Betz Building 
PHILADELPHIA, PA. 














Charles W. Leng 


Mechanical-Electrical 
Engineer and # 
Contractor # # 














INDICA TING— 


VALVE ADJUSTMENT 
EFFICIENCY TESTS OF BOILERS 
ENGINES, DYNAMOS, MOTORS, &e. 


Electrical Construction 
Switches, Switchboards 
Wiring of all Descriptions 
Special Electrical Apparatus 
and Experimental Work 


ELECTRICAL REPAIR WORK A SPECIALTY 


413 HEED BUILDING 
1213 Filbert Street 


Philadelphia — 
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"BRICKLAYER and BUILDER 


Office; 1230 Marlborough St. 
Philadelphia 
Special Attention Given to 
Engine Foundations, 
Steam Boiler rare, 
Brick Stacks an 
Fire Brick Work [e-#4 
Communications sent b 
mail or otherwise to 123 
Marlborough St. or 230 Rich- 
mond St. will receive prompt — 
attention. 
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THE PRACTICAL MANAGEMENT OF 
ENGINES AND BOILERS 
Compound and Multiple Cylinder Engines 
and 


Practical Management of Dynamos and Motors 
BY WILLIAM BARNET LE VAN 


Illustrated by (0 engravings. In one volume of 
856 pages. Price by Mail, $2.00 


Philadelphia Book Company 
15 SOUTH NINTH STREET PHILADELPHIA, PA. 
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STEAM TRAPS 





plant. The simplicity of the “Nason” Trap renders it 


in 1842. 


thereby indefinitely prolonging their integrity. 


Every Steam Trap Bearing Our Name Is Tested 
Guaranteed. Reject Imitations. 
Complete Catalogue on Application. 





practical. Its design embodies the only correct’ principle, as is 


evidenced by its large and continuous sale since its introduction Steam | raps 


All parts of the “Nason” and “‘ Sidelug” Traps are so removed 
from contact with dirt and scale as to render their stoppage impossible, 


Nason Traps are “built for business”—no flimsy material and 


NASON MANUFACTURING CO. 
Beekman Street NEW YORK 








“Nason” and “Sidelug’’ Too Much Steam 





THE This is the experience 
STANDARD of many concerns that 
FOR have been losing steam 
Lil SIXTY : and put in 
‘‘Nason’’ Trap YEARS ““Sidelug” Trap 


For pressures to For pressures from 70 to ‘ 2 
as = eintz 


The practical engineer wants nothing but practical devices in his 


eminently 


That’s easily remedied by cutting down the 


slip-shod workmanship—consequently no trouble and no leaks. coal bills. Proof before pay. 
Wherever condensation is to be removed without waste of steam 
the “ Nason” and “ Sidelug” Traps can be successfully applied. Send for booklet ‘‘4.’’ 


and 


William S. Haines Co. 


136 South Fourth Street, Philadelphia. 
























OF WATER 1S 
-OUR HOBBY 


sponsible parties. 





This Trap is especially adapted for Sepa- Write for Catalogue. 
rators. We also manufacture Thermostatic ‘ 
Steam Traps. Sent on'30 ‘days trial to re- THE 


SEND: FOR CIRCULAR. Handy Trap, 
FRED. L. ‘BICKEL, ‘639 ARCH STREET, 


1348 Palmer St., Philad’a, Pa. PHILADELPHIA, PA. 





Bickel Float | Woes you we HANDY TRAP 
Steam Trap 


HANDLING RUSHES ~ valve you know it by the gauge 


It does lots of work, don’t stop up or leak 
steam. If something -gets.into the ae 








glass and it can be re- 
moved quick and easy, 
that’s why it’s Handy. 




















s 






























’ THOMPSON'S PATENT SOOT DECTOR 


Cleans the tubes without admitting steam into them. - The ‘soot 
goes up the chimney. 


SENT ON APPROVAL. VAL 


 o <— 


GRATE BARS 6. (=== 




















adapted for Pea Coal, Buck- = 3 
wheat, Screenings,-etc. - aa Sd 

Our dumping grates are Ez = at =e +4 
efficient and easily cleaned — /— , pezseees = y= rats tt it eeraase 


wee Richard Thompson & ara 
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NUGENT’S 
Catalogue of Oiling Devices and Valuable Treatise 
ON 
“HOW TO OIL AN ENGINE” 


Will be sent Freg or CHARGE to any Engineer 


No Engineer should miss this opportunity 
Write to 
WM. W. NUGENT & CO. 
20-22 W. RANvotpu Sr. Cuicaco, U.S.A 
(Mention this paper) : 














C 
O ‘ HIGH-GRADE O 


LUBRICATING OILS AND GREASES 
PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 

















Agents Wanted Write Us 


Boiler Compounds 
Made for all Waters 


THE BIRD-ARCHER co. 
574 and 576 West Broadway 
New York City 











Engineering 
Insthuction 
DY 


Correspondence 










a 


ENCINEERS IN DEMAND. ‘ 
( From Chicago RECORD-UERALD.} 


An hour of conscientious study every day will in the course 
ofeighteen months qualify youto fill one of these positions 
demanding technical knowledge. 

Courses offered in Electrical, Mechanical, Locomotive, 
Stationary, Marine, Civil Engineering ; Architecture, Heat- 
ing, Ventilation and Plumbing, Refrigeration, Textiles, 
Telephony and Telegraphy, Mechanical and Perspective 
Drawing. Instruction under the direction of members of 
the faculty of Armour Institute of Technology. 

Catalogue and illustrated booklet > yy trom 
former students may be had upon request. 
AMERICAN SCHOOL OF CORRESPONDENCE, 
at Armour Institute of Technology, CHICAGO. ILL., U. S.A, 
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Outside the 
Boiler. 


Would you drink bad water and then 
try to purify it by taking chemicals 
after you had swallowed it? 

That’s practically what people do who 
treat their feed-water with ‘‘ boiler com- 
pounds,” etc. The impurities remain 
and do their work zz the boiler. 

The BRUUN-LOWENER WATER 
SOFTENER purifies the water before it 
enters the boiler. It is extremely sim- 
ple, entirely automatic, and absolutely 
uniform, And yet costs less than any 
other softening apparatus on the market. 

Write us and find out why. 






















Over 1,000 Bruun-Lowener 
Softeners are working success- 
fully, with a capacity of four 
and_a half million gallons a day. 

























If you have any trouble with your 
boiler supply, write for information about 
the BRUUN-LOWENER WATER 
SOFTENER. 









- A Sa 
American 
Water Softener Co. 


Harrison. Building 
Philadelphia 















EVERY USER OF POWER AND LIGHT SHOULD 
READ THE 


POWER AND LIGHTING ECONOMIST 


tells how to buy best, how to save money, how to im- 
prove methods. Thus $1 may save you $1,000.—50c. a 
copy, $la year; Frank H. Knox, Troy, N. Y., and all 
live news-dealers. Send for great clubbing offer. 








MAIN BELTING 


1219-1239 Carpenter St., Philadelphia. 


BELTING © 


For MAIN DRIVING AND GENERAL USE 


IS A DISTINCT ECONOMY 


over any other belting. We will gladly furnish 
practical proof of this. 


COMPANY 


55-57 Market St., Chicago. 120 Pear! St., Boston. 40 Pearl St., Buffalo, 


= 
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H. S. PETERS’ 
BROTHERHOOD 


Trade Mark Registered 


OVERALLS 


Appeal to your principle in being the only overalls 
made by a member of Organized Labor; to your 
pocket by giving you higher value in comfort, ser- 
vice and satisfaction, than any others made. Con- 
stant attention to every point, no matter how trifling, 
insures their quality and my absolute guarantee pro- 
tects you against loss. Union made, of course. Sold 
most everywhere—write me if you can’t find them. 
“BROTHERHOOD ” on the buttons 
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McNELLEY’S © 


AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an 
engineer of long e ence, assisted by expert chemists. 
American Boiler cay wears not only completely removes all 
scale and inciustation in the boiler, but prevents new from 
forming, and will, if properly used, keep the boiler absolutely 
clean and free from all forms of corrosion, such as pitting, 
grooving, honeycombing. 
Send Sample of Water and Sample of Scale if Convenient 
We will be pleased to hear from engineers who will secure 
trade for us. When writing for information address 
J. McNelley, Dept. Mgr., 35 Poplar Street, Phila. 
SOLD THROUGH 


SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, Philadelphia, Pa. 








T. C. McNelley ™""" Ga 
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THE ORIGINAL RING PATTERN 
Self-lubricating, Steam and Water Tight, Less Friction than any other known 
nuine is Tre Mark Stamped on Wrapper. Ail similar 
ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod or 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion 
is rotary or reciprocating. mae. 
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Albion Chipman, Treas. 
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 SELDEN’S 
PATENT 
PACKINGS 


made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods. Easiest of all packings on 
your rods. 


Brandt’s Triple Expansion 
Gaskets 


For Boiler Work and 


Brandt’s 
Hard Pump Valves 


are the very best goods you can 

use in High-Pressure work. 

Engineers are requested to give the 

above a trial if they are not now using them. 


RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 
38 CORTLANDT STREET, NEW YORK 


POWELL'S © 


“White Star’’ 


REGRINDING 
REVERSIBLE 
SEAT VALVES 













have a longer life and are 
easier to repair than any 
valve made. 


: They are sold with a guar- 
| antee of satisfaction or your 


money refunded. Try one. 





Wrought Iron Pipe 


NOT STEEL 





Cut to any size and for any purpose. Prompt 


Shipments to any part of the 
world guaranteed 


Engineers’ Supplies and Steam Fitters’ Tools 


C. J. RAINEAR & CO. 


No. 518 ARCH STREET - - Philadelphia 














- = 


Look at the Picture 


It means dollars wasted for the boss—hot work for the 
engineer trying to make steam to overcome the friction of 
poor packing. 

Not so with «BUREKA” PACKING. Its frictionless 
helps to develop more power. It’s cheap, too—cheaper than 
any other when you consider wearing qualities. The Red 
label is a guarantee of genuineness. You will be wise 


to try it. 


A Good Indicator 


is as necessary to an engineer as a 
good watch to a railway conductor. 
This is it, Robertson Thompson and 
we are making a special price to 


engineers this month. Write to-day 





for particulars. 


No Use 


paying fancy prices for things with 
pretty names. The Hine Eliminator 
takes a maximum of moisture out of 
your steam, and the price is very 


moderate. There’s none better for ex- 





tracting oil from exhaust. 


The Willis Planimeter 
saves labor and assures 
accuracy in figuring in- ; 
dicator cards. 

The Victor Reducing 
Wheel is as near per- (~ 
fection as anything you 
ever used. Se ee 

Write for our catalogue at once and get our special 
prices for this month. They will please you. 





Jas. L. Robertson & Sons 


205 Fulton St., New York 
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CYLINDERS REBORED 


All types and sizes of 
Steam Engine Cylinders, 
Corliss Valve Pockets, Air 


SEPARATOR Compressors and Pumps 
FOR INTERIOR OF BOILER | Rebored in present posi- 


‘This Separator will keep tion, from 4 inches to 76 


the water in your boiler. It inches in diameter. 
will reduce the moisture 34 
of 1 percent. It will stop Engines Indicated and 


priming, and furnish dry Valves Properly Set 
steam to the engine. 


cxpene to eu hime va | All Troubles connected with your Steam Plant Rectified 


antee., 























-SEND FOR CATALOGUE 


JOHN T. LINDSTROM 


Machinist and Engineer 
| 214-216 SOUTH THIRD ST. ALLENTOWN, PA. 


























very engineer who is interested in a 
PERFECT ENGINE GOVERNOR should get acquainted with 







™ KUHLEWIND 
MOMENTUM GOVERNOR 







Manufactured by 


THE KUHLEWIND GOVERNOR 105 and 107 PIKE STREET 
COMPANY , PITTSBURGH, PA. 









SEND FOR HANDSOME ILLUSTRATED CATALOG 
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Put in as a waste prod- 
uct is taken out, refined, 
purified, ready for use. 





This may hold good 
with other filters be- 
sides ours, but 


We Claim 


An Acme Oil Filter 


will redeem MORE oil in LESS time t any filter 
ot the same capacity. just like placi so much 
motiey in your hand. Let us send you 8m Acmeon 
30 days’ trial, at our expense. 


Walter L. Flower & Co. 221,chemica! Bids. 




















SHUTTING DOWN 
FOR REPAIRS, 


standing still, dead mach- 
inery, pays nothing in 
the coin of results. You 
reach that point by stick- 
ing to poor paints. 
Dynamos, engines and 
) machinery give highest 
* measure of service when 
you use 
Wisconsin 
Graphite 
Roof and 
Stack Paints. 
Preserving, smooth and 
lasting. 
Write today for sam- 
ples and prices. 


WISCONSIN GRAPHITE COMPANY, 
PITTSBURG, PA. 


















GARLOCK 
HIGH GRADE 
PACKINGS 


For Steam, Air, Water, Oxide, 
Ammonia, Oil, etc. 


ALL PRESSURES AND CONDITIONS. 


FIFTY KINDS DEVOTED TO SPECIAL PURPOSES. 





Send for Catalogue and Style No. Card. 


The Garlock Packing Co. 





New York. Pittsburg. 
Boston. Cleveland. 
Chicago. St. Louis. 
Philadelphia. Denver. 
Atlanta, Ga. San Francisco. 


Hamburg, Germany. 


Main Offices and Factories: PALMYRA, W. Y. 














RED SEAL BOILER COMPOUND 


WILL REMOVE SCALE AND GREASE FROM 


RED SEAL 
BOILER 


COMPOUND 





THE CHERRY CHEMICAL CO. 


OLIVER BRADEN, Manager 


Office: 1215 Filbert Street, - - Philadelphia, Pa. 
Circulars, Prices and Directions Furnished on Applicatien. 


STEAM BOILERS 


MANUFACTURED BY 























24 Duane St., New York 


Watt’s Perfect Wedge Packing 


FOR EITHER HIGH OR LOW PRESSURE 


Holds steam, water, air or ammonia with less friction on the rod than any 
other. Write for trial order to day. 


Watt’s Best Sheet Packing 


It is best because it makes any kind of a joint tight and keeps it 
tight. Used for oil, acid, steam, ammonia and water. It is the 
lightest and purest Rubber Packing made and can be used over again, 
and will not become hard under the highest steam pressure. 


Manufactured by JOHN M. WATT’S SONS 
123 S. Second St., Phila., Pa. 














Say, You! 


If you know of a good packing man, send him 
around. This is a remark often passed among En- 
gineers. Well, we are the LARKIN’S SELF- 
LUBRICATING METALLIC PACKING COM- 
PANY’S Agents and are not waiting to be sent 
around, you can find us right here, and we are in a 
position to give you perfect satisfaction. 

You don’t have to get any special box for our 

acking, it will fit any ordinary stuffing box, and it 
s just as pliable as any soft poiee: 

Make a note of our address, and give it a trial, 
you’ll not regret it, for it is something you need. 
SAMPLES, BOOKLET, ETC., SENT FOR THE ASKING. 


PENNSYLVANIA ELECTRICAL AND 
RAILWAY SUPPLY CO. 


GENERAL SALES AGENTS 








PITTSBURG, PENNA. 




















Smith’s Clamp for stopping leaks in pipe joints. Cheapest, 
simplest and most effective Clamp ever manufactured. Costs 
less than $1.00 per inch in diam. and much less in steel. 


W. CLIFFORD SMITH, 


Steam Specialties and Castings of Every Description. 


45 N. Second St., Philadelphia. 
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We make all the standard styles 
of Piston Packings for high or low 
pressure steam, water, air, ammonia, 
etc., and fully describe them in our 
Catalogue C,—ask for it. 

MULCONROY CO., Inc. 
1213 and 12{5 Market St. 


PHILADELPHIA 
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A WEINLAND 
MECHANICAL CLEANER 


At work in B. & W. Boilers, at National Tube Works, McKeesport, Pa. 
It is Simple, Easily attached, Quickly Changed, Cheaply Oper- 
ated, Wonderfully Rapid and Durable. . 
ndition of Scale. We Guarantee It. 


Will remove any Kind or 


Try OUR TURBINE—that’s another style, but men who know 
say: ‘‘It beats them all.” Mr. Weinland, its patentee, is the 
pioneer who ‘‘blazed the way” in this line. Others have 
merely imitated without equaling the true merit of our cleaner. 
Sent on Trial Under Broad Guarantee. 


TRY OUR FEED WATER REGULATOR 
The Lagonda Mfg. Co., Springfield, Ohio 
SCHADE & MARSHALL, Gen'l Agents, Harrison Bldg., Philadelphia. 














| ee 
The Union Boiler Tube Cleaners 


POWER OR IMPULSE 


Are the oldest and most efficient Boiler Tube Cleaners on the market. They 
take out all the scale. 








does th f 
The Gem Flue Scraper * 35st? Hit 0». 
We also make Gem Oilers, Patent or Plain, Torches and 
Heavy Brazed Steel Oilers, Flexible Shafting, Loose Pulley 
Lubricator. 
WRITE FOR CATALOGUE AND PRICES. 


GEM MANUFACTURING CO, 


Spruce near 33d Street Pittsburg, Pa. 














STEEL WATER ARCH 





Saves the need of renewing brick arch; lasts as long as the boiler; increases 
capacity ; does the work of a feed-water heater, and saves its cost in coal in a 
few weeks. You can’t afford to be without it. 


NEIL W. MAC INTOSH & CO. §T5AM, 
54 John Street « = NEW YORK 
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The Gleaner represents the acme of per- 
fection in feed water heating. 


The Davis Triplex Power Pump 


is a perfect type of the vertical triplex 
belt driven pump. 

Manufacturers of 
The “‘Berryman”’ Feed Water Heater and Purifier 


I. B. DAVIS & SON 


HARTFORD, CONN. 
WRITE FOR CATALOGUE, ETC., TO 
THOS. MCADOO 


125 NORTH 4TH ST. 
PHILADELPHIA 














The OTIS Tubular Feed 


Water Heater, 
Oil Separator 
and Purifier 


with Seamless Brass Tubes 


Guaranteed 


To heat the feed water to the 
boiling point (210 or 212 de- 
grees) with the exhaust steam 
without causing any back pres- 
sure, also to extract the oil 
from the exhaust, so that 
the exhaust steam after being 
sg through the heater can 

e used for heating purposes, 
and the water of condensation 
for the heating system be re- 
turned to the boiler without 
the additional expense of an 
eliminator. 


A Liberal Offer 


If this heater fails to give satis 
faction in every respect, w- 
pay freight, cartage, etc., ae 
ways. 





The Stewart ees om 


11 Norfolk Ave., Buffalo, N. Y., U.S. A. 














The American Standard. 
Copper Col Feed Water Heater 


Simplicity ! 
Strength! 
Economy ! 

A Money Saver! 


It gives so little trouble 
that one of our customers, 
who has used one for 8 years, 
had forgotten that he had it 
when we asked him the other 
day how it was doing. He 
called in the engineer, who 
said it hadn’t been touched 
since it was put in and was 
still heating the water to 210 
degrees, 


That’s the kind of a 
Heater you want, 


Write for Catalogue No. 100 P. 


The Whitlock Coil Pipe Co. 


HARTFORD, CONN. 




















Convinced. 


Many experts 






who honestly 
thought “thor- 
We  oughfare” 

heaters the 
‘ best, have 
‘ been convert- 

ed by the suc- 


oe a9 cess of 

i all Oe aaa 

THE WEBSTER FEED-WATER HEATERS 
AND PURIFIERS 


The ‘‘no thoroughfare’ principle not only economizes 

steam but gives far better results in many other ways. 
Hadn't you better find out what has converted them ? 
Write for booklet. 


Warren Webster & Co. 


CAMDEN, N. J. 














46 THE PRACTICAL ENGINEER : September, 1903 








HOW IS THIS 
FOR-A TEST 
OF OIL 
SEPARATION 
UNDER A 
VACUUM ? 
SIZE No. 5 
“UTILITY.” 


A TEST 
MADE BY 
FR. . HUTTON 


Feeding 
Double 
THE USUAL 
QUANTITY 
OF OIL, 
SHOWED AN 
EXTRACTION 
OF 
9990 
99. igo00* 





Our GUARANTEE 
is based on the CHEM- 
ICAL ANALYSIS of 
the condensed exhaust 
steam BEFORE and 
AFTER passing 
through our device 
WHICH IS POSI- 
TIVE PROOF. We 
were the first on the 
market to show such 
a test and are always 
pleased to do it in any 
of the hundreds of 
“UTILITY” instal- 
lations. 

Send for booklet of 
testimonials. Our 
customers talk for 


We GUARANTEE 
the “UTILITY” 
the BEST OIL SEP- 
ARATOR on the 
market, either for 
condensing or non- 
condensing work, and 
it is SELF-CLEAN- 
ING. Installed in your 
MAIN exhaust pipe 
we GUARANTEE you 
can return to your 
boilers all exhaust con- 
densation and we will 
keep your boilers and 
heating system AB- 
SOLUTELY free from 
OIL. 

The “UTILITY” 
Feed Water Heater is 
simple in  construc- 





tion, requires no floor us 

space, and heats the a: 

boiler water to 212 Our prices will in- 
terest you. 


degrees. 








ree Mutter, Oi Sederater, itern Tank, tuetp Governor and 
Feed Water Heater as Installed in a Non-Condensing Engine Plant. 


THE STANDARD STEAM SPECIALTY CO. 


Steam Specialties 
542-544 West Broadway, CITY OF NEW YORK. 














Philadelphia_Agent, R. M. HUSTON, M. E., 204 South Third Street 
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AUGUST BLIND 
1 . L. Si ® 
D. H. KRUGER } former y with Wm. L. Simpson 


THE KRUGER & BLIND CO. 
Machinists and Engineers 


MANUFACTURERS OF 


Engines, Boilers, Keystone Belt Pumps, 
Heaters, Separators and 
Exhaust Heads 





ENGINES AND POWER INDICATED 


We have a full line of Boring Bars for Boring Engine 
Cylinders, Crank Pin Holes, Cylinder Backs, and Corliss 
Engine Valve Ports, in present position. 

Portable Milling .Machine for Facing Valve Seats. 

All Kinds of Engine and Pump Repairs done by 
Experienced Mechanics. 


Nos. 5 and 513 Master Street 
PHILADELPHIA, PA. 


’Phone, Kensington, 29-97 A 














SWEETS... 
SEPARATORS 


When you are told a 
separator takes oil and 
water from the steam 
current, find out where 
zt goes and what sepa- 
rates zt, that it will hold 
a lot of water, look up 
the weight and dimen- 
sions ; that it’s well fin- 
ished, ask what covers 
it and where the work 
on it is, then send for our printed matter and 
put the stories together. We make all styles, 
for steam or oil, also Exhaust Heads and 
Steam Traps. 


























DIRECT SEPARATOR CO. 
220 Marcellus St., SYRACUSE, NEW YORK 
R. S. SPENCER, Philadelphia Representative, 1218 FILBERT ST. 


PERIL TITTITITi iii iii 











The Stilwell Straight Way 
Steam Receiver Separator 


furnishes dry steam, and 
with receiver capacity 
four times the area of 
in et, furnishes a larger 
volume of dry steam at 
its greatest efficiency at 
smallest working costs, 
to draw on than any 
other article for the pur- 
pose in the market, and 
makes possible the gain 
that comes from using 
dry steam. 

Made in Vertical and 
Horizontal patterns. 














BUILT BY 


THE STILWELL 
MANUFACTURING 
AND STEAM 

SPECIALTY CO. 


619 COMMERCE ST. 
PHILADELPHIA, PA. 














THE BAUM SEPARATOR 


For Live and Exhaust Steam 
RESULTS- GUARANTEED 


For condensing systems use the 
Baum VaAcuuM STYLE OIL Ex- 
TRACTOR. 

Most Satisfactory Separator on 
the market. Ask why. 


The Baum Separator 


and Machine Company 
READING, PA., U. S. A. 





Vacuum Style Oil 
Extractor 


Philadelphia Agents, AMERICAN SUPPLY-CO., 612 Betz Building 


Horizontai Style for Live 
Steam or Oil Service 





—_— 


Feed Water Heaters and Purifiers 
WATER-TUBE AND STEAM-TUBE 
Cast Iron or Steel Shells. ‘‘f}’’ Shaped Seamless Drawn Brass Tubes 
WE BUILD HEATERS FOR EVERY PURPOSE AND CONDITION 
THE KELLEY PATENT 
Improved Berryman Water Tube 
Feed Water Heater and Purifier 
A thoroughly up-todate, reliable and efficient heater 
Made to stand the oe aye pressure; and so constructed as to be 
utterly indestructible by the heaviest boiler it is possible to 
catry. Write for catalogue. 


We have a few good heaters, second-hand, which we will 
sell cheap, ranging from 50 H. P. to 1000 H. P. Mostly taken in 





‘| trade for our Improved Berryman water tube Feed Water Heaterand Purifier. Kvery 


heater is Tes and Guaranteed. 


BENJ. F. KELLEY & SON, Makers 
91 Liberty Street, New York 
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I he T ornado - 
Boiler Tube 


Cleaner 


Requires LESS steam than 
any other cleaner. 
Will positively clean BET- 


























brush. 

Will clean ANY length 
tube. 

In operation is EQUALLY 
balanced, insuring NO 
back pressure against 
operator. 

Is the LIGHTEST and 
EASIEST cleaner to 
handle. 

Has NO working parts. 

Its force is tremendous. 


MANUPACTURED BY 
PAUL B. 
git ef see 


PHILADELPHIA 


$2.50 
EACH 
$5.00 PER PAIR 
MONOPLEX 
TELEPHONE 
Talks Perfectly 
Rings Perfectly 


Perfect in 
every way 


Atwater Kent 
° Mf’'g Wk’s 
119 N. 6th St. 
Philadelphia 





1245 Betz Building, 

















GARLOCK 
HYDRAULIC LEATHER CUP 


has been given the hardest tests, and pronounced by 
hydraulic engineers to be the strongest and smoothest 
on the market. 

Send us a trial order, and if you don’t find them 
right return them at our expense. They are made ot 
pure oak tanned leather in natural color, 


GARLOCK PACKING CO. 
604 ARCH STREET, PHILADELPHIA 
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PUMPS *=. 


NOT IN THE TRUST 
\ 











BARR PUMPING ENGINE Co. 


WORKS, GERMANTOWN JUNCTION 
CITY OFFICE, 55 N. 71s ST., PHILADELPHIA 


Belt or Electric Power 
FOR ALL PURPOSES . 








/ 








THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 


ENGINEERS, 


THE KUTZTOWN FOUNDRY 


WRITE FOR CATALOGUE, 


AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


Works: 
KUTZTOWN, Penna. 


Philadelphia Offices 


Fidelity Building, ove above Arch 





(i not properly done, in any plant, will cause the engineer a great deal of trouble, 


nd his employer unnecessary expense. 
a force of competent assistants enables,me to guarantee absolute satisfaction. 


_ WILLIAM MILLIGAN, Shop, 726 Sansom St., Philadelphia, Pa. 


’ Bell-Market 37-998 
' Phones: { Keystone: Ma im 1-71 





Many years of practical experience and 


JOBBING A SPECIALTY 








General Engineering and Repairing. 
Reboring Cylinders in Present Posi- 
tion from 3-110 in. Dia., and Turning 
off —— Commutators without re- 
mov 















CAST IRON GRATE BARS 
SECOND-HAND TANKS 
PHONE 5-27-78 
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Superiority 
The U. S. Automatic Injector is su- 
perior to all others. 

It can be depended on to work when wanted, 
and you don’t have to bother with it before you can 
get it started. 5 

You simply turn on the steam, and it will feed as 
long as you want it to. 

If you havea 


U.S. Automatic Injector 


on your boiler you are always sure of your feed 
water. 

Send for a free copy of our ‘‘Engineers Red 
Book”’ containing 500 questicns and answers 
and other information for engineers. 


















me, a er 
in the ree the World 
United States over 
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These Figures represent the number of gallons of 
water PER HOUR pumped by the 


INJECTORS 


which have been made and sold 
during the past sixteen years. 


During this time the «« PENBERTHY”’ has attained 
a universal recognition as the 


STANDARD AUTOMATIC BOILER FEEDER 


PENBERTHY INJECTOR CO. 


DETROIT, MICH. 


Largest Injector Manufacturers in the World. 
















Progression in Quantity and Quality 





HERE IS WHERE WE WILL DO IT 


We will strive to advance the character of our goods 
ALWAYS BUY THE BEST 
EVERYTHING GUARANTEED 
Send for Catalogue 


ADDRESS 








SOUTH PARK, PORT HURON, MICH. 





Try Cocks, Sight Glass 
Alarm Whistle and 


Automatic Feed Control ¥ 


HALF THE USUAL PRICe 









Saves your Boiler 
Saves your Engine 
Saves your Fireman 
Saves your Money 
and May Save your Life 


se 
Write 
for 
Catalogue 
lm 
ad al B0LER 


BERRY ENGINEERING CO., Chester, Pa. 
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Figures M. E. P. Direct. 
Simple, Easily Manipulated. 
No chance for error. 
Compact, Conplete in Carrying Case 144” x 4” x8” | 
Accuracy Guaranteed. 


$4444444444444444444 444444444444 
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++ + + 
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WE ALSO MANUFACTURE THE 


Bachelder Adjustable Spring Indicator 


Complete for any pressure 


The Ideal Reducing Wheel 


Complete for any Stroke 


The Soot Sucker Boiler Tube Cleaner 


CLEANS the tubes without admitting steam into them 


4+ 
pe ie fi ai al 





BUSHNELL 
Cord Take-up 





Attached to 
Bachelder Indicator With 
Ideal Reducing Wheel 





Takes up the slack cord and 
puts it back where it belongs 
at the proper time. 

No tangling or breaking of 
cord. 











ee 


CATALOGUE A 
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++ +++ +4 +4 +44 4444444444444 A4 


ee ee ee ee ee a i ee ee Oe, Oe ee a ee ee 


ewe ae 


ewe w eS ewww ww 
oe ee ee ee ee 








444+ 
Ags ae, RS 


4+ 
, 








INEERS’ STANDARD LIBRARY 


Contains over 2,200 pages, 1,200 Illustrations and 





ererreeceape Se |S Bae 
Order Coupon from Practical Engineer. 





la 
LIBRAR 
payment, the balance I agree to remit $1 00 per month. 


Name 


t your offer to supply the ENGINEERS’ STANDAR 
for $12.00. Enclosed find One Dollar to cover my first 


Diagrams, 199 Tables, 419 Examples, 444 Rules, 269 
Notes. 5,171 Index References. 


Price, $12.00 
Payable, $1.00 


Monthly. 





1903. 





LIST: 


I. 
HAWKINS’ SELF-HELP MECHANI 
ING, Price Post Paid 










CAL DRAW- 
- = $2:00 





I can vefer you as tomy reliabil- 
ity to 





Address 


superintendents and steam users, to be efficient ‘‘ aids” for advance- 

ment and thoroughly reliable for daily consultation as books of 

reference, covering as they do, thousands of “‘ points” 
necessary to be known. ; 

The books are up-to-date, being constantly re- 

vised and new matter inserted, as new editions are 

brinted. 



















THE HAWKINS’ SERIES 
of books are to-day the ap- 
proved and most helpful set of 
practical engineers’ ‘* educa- 
tors” published; they have 
been tried and found by en- 
gineers, machinists, firemen, 


Il. 
HAWKINS’ NEW CATECHISM OF E 
ITY, Price Post Paid 


| 
HAWKINS’ AIDS TO ENGI 
S, Price Post Pai 2 


(with Questions and Answers.) 


LECTRIC- 
- 2.00 


EERS’ EXAMINA- 
d 2 


lV. 
HAWKINS’ MAXIMS AND INSTRUCTIONS 
FOR THE BOILER ROOM, Price Post Paid, 2.00 


V. 
HAWKINS’ HAND BOOK OF CALCULATIONS 
FOR ENGINEERS, Price Pest Paid 2.00 


To the six volumes already issued, a 
seventh has now been added—“Se/lf- 
Help Mechanical Drawing ;’’ this 

has been done in answer to 
many requests from our patrons 
who have experienced 
the need of a knowledge 
of frechand and mechan- 
tcal drawing. 

The books are ~ 
shipped by express, pre- 
paid, upon receipt of 
Jirst payment, and are 
guaranteed to be exactly 
as represented. 


Vi. 
HAWKINS’ NEW CATECHISM OF THE STEAM 
ENGINE, Price Post Paid 2.00 


Vil. 
HAWKINS’ INDICATOR CATECHISM (A Prao- 
tical Treatise), Price Post Paid 1 


When set is purchased, the seven volumes are 


Write for 
, being a reduction of $1.00 from 


Catalogue, Free 


THEO. AUDEL & CO. ssn 


supplied for $12. 


above list. 


Educational Book Publishers 
FTH AVENUE, W. Y. CITY, U.S.A. 
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Some Engineers vi i @) @) 
seem to think ‘4 


that there’s more 
—-_ 
& 
rp 4 
- 


economy in 
using oil, now 
then 


OIL 
USERS 
ATTENTION! 


T takes about four gallons of high grade lubri- 
cating oil to last as long, or to do anywhere 
pao} near the amount of work that 


ONE POUND OF 


Keystone Grease 


WILL DO. 


Four gallons of oil costs about $1.00. 

One pound of Keystone Grease costs 15 cents. 

There’s a big saving there. 

Again, no oil or other lubricating agent possesses 
the qualities of Keystone Grease. 

Keystone Grease is absolutely pure grease, not 
an atom of impurity about it. Nosuch substances enter 
its composition as asbestos, talc, rosin oil or mineral 
acids ; nothing to scratch, wear or tear the bearings. 

Keystone Grease will not melt and run off the 
bearings ; will not harden or guin; will not become dry 
and mealy. It is the lubricant par excellence ; nothing 
but grease, pure grease, that will keep for years in a 
good condition, and lubricate machinery thoroughly, 
keeping the bearings cool and running easy under any 
conditions in any temperature. 


We want every engineer to prove this for himself, and to any one ian sad [ 
sending name and business address we will send a large can and'a —— . > 
brass grease cup free, express patd. ha 















KEYSTONE LUBRICATING CO. 


20th and Allegheny Avenue - - PHILADELPHIA, PA. 
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FRICK COMPANY 


ENGINEERS 
WAYNESBORO, FRANKLIN CO., PA. 


ECLIPSE 
PAB ISS ENGINES 


Plain Corliss Engines, 
Cross and 
Tandem Compound, 
Vertical 
Corliss Engines. 

Corliss ae of 
a type, 40 oe 
orse- power, BF. 
adapted for electric 


railway work and 
lighting for factories, 


mills and general work. Best regulation and economy guaranteed. Also 
builders of Steam Boilers. We solicit the furnishing of steam plants com- “AND” 


aes everything. Send for our Corliss Engine Pamphlet and list 
of references. 
PITTSBURG, PA., June 30, 1903. 
ICE M A Kl NG A N D ATLAS ENGINE WORKS, Indianapolis, ind. oo 
REFRIGERATING [J J.P! iourycms Phave had charges Mobs free, Lava 
M ACH ! N E RY or wen epg we had no Yours trely, er. can recommend it 


EMIL HENKE, 
5160 Kincaid Street. 






































We furnish complete 
plants for ice-making 
and refrigeration for CATALOGUES ON REQUEST 
Breweries, Packing 
Houses, Cold Storage, 
etc. All refrigeratin 
capacities, from 2 to 


tons ; ice-making plants 
from’ | to 1000 tons per Wy vcore 





3 day. We publish a book 
describiug Ice-Making and Refrigeration, which will be sent to intending 
purchasers, 


NEW YORK OFFICE: Taylor Bldg, 39-41 Cortlandt St. Dep’t P. 


told, 




















ea) 


Pee 
The Stilwell Heater 


will use your exhaust steam and furnish pure hot water for 
your steam boilers. 

It will heat your water as hot as the exhaust can make it, 
and do this always, and there will be no deterioration in heating 
efficiency because 
of age or because 
some one has for- 
gotten to clean it. 

It will give all 
the purification ob- 
tainable with ex- 
haust steam, saving 
the exhaust in do- 
ing the heating, 
saving the returns 
and live steam 
drips and giving 
purification in 
other ways. 

There are other 
advantages derived 
from the use of this 
Heater, fully ex- 
oo in our cata- 








Made in straight line and Dustin iden: single ica multiple 
stage Compression; steam or belt driven. 
‘If interested, write 


The Stilwell-Bierce & Smith-Vaile Co. 





DN RESE Lia Wane D)\ Cam EES ELLA get GEE IRSY 











Philadelphia: 619 Arch Street. DAYTON, OHIO. 
The Silwell Bierce ( Smith- Vaile lo. San Francisco, rz and 13 First St. New York, 141 Broadway. 

Chicago, 311 Dearborn St. Boston, 73 Oliver St. 

Cleveland, 1116 New England Bldg. Baltimore, 1507 Continental Trust Bldg. 

Pittsburg, Smith Block. New Orleans, 304 Hennen Bidg. 


London, E, C. England, 97 Queen Victoria St. 


WE ALSO MAKE 
Steam and Power Pumps for all purposes, Condensers, Stilwell’s Feed Water 
Heaters, and Victor Turbine Water Wheels, 


DAYTON, OHIO. 
PHILADELPHIA: 619 ARCH STREET. 
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JOHN J. SPROUL, Vice-President and Manager W. J. GREENHOUGH, Secretary and Treasurer 


HAVE YOUR 


ELEVATORS 


REP A IRED 
Keystone Elevator Inspeetion and Repair Go. | 


Removed © 923 Locust Street, Philadelphia | 
Keystone, Main 10-06 BOTH ’PHONES Bell, Filbert 22-58 | 
We Carry Repair Parts in Stock, and Will Work Holidays and Nights When Necessary 


ESTIMATES ON NEW WORK 











ELEVA TOR ‘REPAIRS. 
MORSE, WILLIAMS & CO. 


PHILADELPHIA 


We have the largest and most complete Elevator Plant 
in Philadelphia, also a down-town storeroom, and skilled 
mechanics, especially for Repair Work. 











Excelsior Elevator Company 


Passenger ai Freight Elevators 


4|9-420 Heed Building, 1213-1215 Filbert Street 
PHILADELPHIA 


AIR CUSHIONS, Automatic Car-Locking Devices, [Mechanical and 
Electrical Indicators, Automatic Door [echanism, Steam and 
Power Pumps, Electrical Annunciators, Safety Gates, Air 
Pumps, Air Tanks, Pressure Regulators, Etc. 


Repairs and Alterations of Elevator Plants 
A SPECIALTY 


Bell Telephone 3-47-60 Keystone, Race, 1-47 








444444444444 4444 44444 

a 

+ 

+> 

+ 

+ 

¢ METALLIC 
o 

+ 

+ For Steam 

t It is used everywhere and we have no 
+ complaints. 

+ 

+ FRANCE PACKING CO,, Inc 

4 Brooklyn, 237 Sackett St. 

+ Chicago, 1101 Manhattan Building. 

+> Denver, 307 Mining Exchange. 

+ 

F444-4444444-44444 444444444 














The Ring that made this 
Packing famous. 


Cleveland, 707 New England Bldg. 





4444444444444 44444444444 


FRANCE 


PACKING 


For Ammonia 
rods, only a few have tried it, but those 
few are ready to swear by it. 
State Road, Tacony, Philadelphia 


Newark, 143 Commerce St. 
Boston, 35 Oliver St. 
Pittsburgh, 403 Park Bldg. 


F4444444444444444 4444444444 
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Sept 
SEARCHLIGHT ON MERIT TEST = 
STANDS ONLY 


YounGstTown, OHIO, APRIL 17, 1903. 
The Republic Rubber Company, 
Youngstown, Ohio. 

Gentlemen:—We are pleased to advise you that we have been using 
your SEARCHLIGHT PACKING throughout our Bessemer Steel Plant 
and Blast Furnaces. We have used this wherever we have needed sheet 
packing, and it has stood the work very well, and we know of none better 
for the purpose for which it is intended. 

Would say that we have been using this material ever since it has been 
put on the market and have used'no other since purchasing your brand. 

Yours: truly, 
Dic. C. H. REPUBLIC IRON & STEEL CO., 
LMM Chas. Hart, General Mannger. 


<P REPUBLIC IRON & STEEL COMPANY, ( ‘Ny 
ie) Blast Furnaces and Bessemer Departments. G 


SEARCHLIGHT 


being elastic and not 


WHITE SHEET IMI- 
TATIONS of SEARCH- 
LIGHT are now on 
the market. Imitation 
POINTS TO QUALITY = 
of ORIGINAL PACK- 
ING. Do not be 
deceived. Genuine 
Searchlight BEARS 
OUR TRADE MARK 
on every inch of sur- 


affected by steam, 
heat or cold, will 
NOT CRACK OR 
HARDEN nor a'low 
steam to escape 

when your main 
steam line is disturbed 
by VIBRATION OF 


ENGINE ROOM face 


r If you cannot GET GENUINE SEARCHLIGHT 
VN from your dealer, write us or our agents 
L LV mared, tetew soe tie 8 PAS es wer 
FINISH WHI re 3 
ye E 


PATENTED AND MANUFACTURED SOLELY BY C 


THE REPUBLIC RUBBER COMPANY : 


YOUNGSTOWN, OHIO 





MULCONROY COMPANY, **rcr"* PHILADELPHIA 


1215 Market Street 
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boiler. 


Name 





Capacity of each boiler. 
Frequency of cleaning boilers 


River or other source of water supply 
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t -hipment 
pecimen of 
removed has 


ied to analvsis - 


+ oe o dG iy ren’ BY 

O. ure -repa.aiic2 \.e 

st use to dissolve and 
utralize ihe f-rma‘‘o.. 
F>- thi rvascn i.0°.’s 
Writer f°: Se 2 Sate 


X V 


Lord’s 
Water 
Purifying 
Chemicaly 


The Geo, W. Lord Co., 
2238-50 N. 9th Street, 


Philadelphia, Pa. 


Scale Analyzed Free 


Lord’s 
Water 
Purifying 


o. feals 
I corrode or injure 
tc cer. Neither will 


icy V litize with the steam 
iothe in‘ury of any product 
ust be brought in 
with live steam. 
Water Purifying 
Chemicals 
are odor- 
less, com- 
pounded in 
every case 
to especial- 
ly suit the 
require- 
ments. 


ow 


Gentlemen:—I am sending you a sample of scale from our 


In accordance with your offer in the PracricaL 


Number of boilers in use 


ENGINEER you are to analyze it, and send me certificate of 
analysis free of charge. 











Frequency of opening the blow-off during working hourtes................ 





Boilers are used about....................:c:cccecceee: hours out of the 24. - 





Firm’s Name 


City and State 


Street aid: Fen 6 eee 86 ra es er a oa 











Fill out the coupon in lower 
corner giving data requested there- 
on, and send us a sample of the 
scale from your boiler. 

We will analyze it free of cost 
and give you a certificate of analysis. 

If you send the scale under 
separate cover be sure to put your 
name and address upon it. 





Water 
Purifying 
Chemicals 


are not liquid but dry soluble 
non-volatile powders, guaran- 
teed harmless to the boiler, 
and to remove all incrustation 
and scale, resulting from the 
use of impure boiler feed water. 





GEO. W. LORD CO. 


2238-50 N. Ninth St. 
PHILADELPHIA 








September, 1903 
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MADE-IN-ENGLAND— 


TEON BELT 


MADE IN ENGLAND 


WATER PROOF, STEAM PROOF, HEAT PROOF, ACID PROOF 


The Only Reliable Belt for Severe Conditions and Difficult Drives 





RAIN OR SNOW, FROST, THAW OR DRAUGHT DO NOT AFFECT IT 
THE BEST OUTDOOR BELT THE LEADING FAN DRIVER 


The Teon Belt is the only belt of its kind; its basis is a specially woven fabric, the 
best and strongest procurable, made up without joint or seam, and cemented together 
under enormous pressure. To add to the great strength of its material, it is metal 
sewed and extra stitched—example: six ply Teon has a tensile strength of one ton per 
inch of width. The cement, a secret preparation, is the prime factor in enabling it to 
withstand the conditions which destroy leather, rubber, duck or other material. No ingre- 
dient used is influenced by any heat under 230° Fahrenheit; the belt will therefore run 
perfectly in that temperature. Teon will not stretch, every belt having been passed 
through the most powerful stretching machinery in the world. It has a fine driving sur- 
face which renders slip rare and easily remedied. Scientific tests have shown its ability 
to withstand steam, water, acid, ammonia, caustic soda, lime and other chemicals. These 
tests, with the names of the persons who made them, and testimonials from some of the 
largest firms will be cheerfully furnished, with samples, prices, and complete information. 
All belts are sold with a guarantee that the claims above are correct or money 


refunded. Pe ic ae SEN a 
D. P. BROWN & CO. 


IMPORTERS AND U. S. AGENTS 


262-264 North Fourth Street PHILADELPHIA, PA. 
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OIL PROOF RING PACKING WITH IMPORTED COMPOUND CUSHION AND SPECIAL METALLIC PROTECTION 
IMPORTED OIL PROOF NON-VULCANIZING SHEET PACKING 


Brown’s Universal Spring Steel Packing Hooks 
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THE PRACTICAL ENGINEER 


THE LUNKENHEIMER 


The 
Lunkenheimer 
Victor Gate Valves are mod- 
ern high-pressure valves, strictly 
first-class and constructed to give 
satisfaction. Made in standard sizes 
from 2 in. up, in screw and flange ends, 
with stationary or rising spindles, with 
and without by-pass, for 175 lbs. working 
pressures. Wearing parts made of bronze. 
Compact, heavy, durable, low priced. 
Specify the ‘Victor;’" warranted to satisfy. 


Write for catalogue of high-grade Brass and 
Iron Engineering Specialties. 


THE LUNKENHEIMER CO. 
ti Sole Makers and Patentees, CINCINNATI, U.S.A. 

Fi End ith Outside BRANCHES: : 
phere Bo - 26 Cortlandt St., New York. Flange Ends, Stationary 


Screw and Yoke with 85 Great Dover, Street, Sp ndle, no By-Pass, 
London. 


‘VICTOR: GATE VALVES 


Sales Agents for Philadelphia: FORD & KENDIG CO., Nos. 1428-1432 Callowhill Street. 


Engineers are invited to call and inspect a full line of our goods. 
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PPPs “ 


NONPAREIL CORK 


STEAM, BRINE AND AMMONIA COVERING 
WATER PIPE COVERING 


Sheet Cork for Cold Storage Insulation 


Cork Cement for all Irregular Surfaces 
Boilers and Tanks 





JOHN R. LIVEZEY THE NONPAREIL CORK MFG. CO. JOHN R. LIVEZEY 


1936 Sansom Street Gerken Building, Chambers St. and W. Broadway Builders’ Exchange 
PHILADELPHIA NEW YORK PITTSBURG 


1208 E St., N. W., Wash., D.C. 177 LaSalle Street, Chicago 113 S. Gay St., Balto., Md. 














JENKINS BROS.’ VALVES 


are not constructed with metal against metal, and constantly 






having to be reground—thus soon wearing out valve—but are 






fitted with, and depend on the Jenkins Disc for making a perfectly 






tight seat. Our regular Jenkins Discs will withstand the action 






of high pressure steam, oils, acids, etc., while our soft discs are 






made expressly for water, gas and air service. Jenkins Bros.’ 






Valves are the easiest and cheapest to keep in repair. 





















The Graber Indicating 
Automatic Water Gauge | 


Adapted for Boilers (stationary, marine and locomotive), Seperators, 
Tanks, Traps, and all other places where water gauges are used. 













Will positively prevent false water level, danger from 
scalding, and damage resulting from breaking water 
glasses. Have but one valve, which serves as auto- 
matic and hand moved. Will remain closed after 
pressure is off ; they cannot fall open. 

Contain the Jenkins Disc, will always shut off tight, 
and are self-cleaning. 








Dotted lines show indicators 


in closed position. 





THESE GAUGES WILL BE FURNISHED ON 30 DAYS’ TRIAL 
WHEN SO DESIRED. EVERY GAUGE IS GUARANTEED, AS 
THEY ARE TESTED BEFORE LEAVING THE FACTORY. 

















enkins 96 Packing Pump Valves 


NONE BETTER, 


, ‘OG aim (5 cx eis As it makes joint instantly, and — 
eects ect «(Will last as long as the metals 
II peas) which hold it. 





ENGELS: ae 
26 i 6 east NONE CHEAPER, We make Ajfferent grades suitable 
E A ila Yerelg As it w@phs less than many 


for all kinds of service. 
——— m others sold at equal price per For high pressures or elevator ser- 
asi vice where the water is often oily, 
Jenkins Bros. No. 88 Pump Valves ° 
are especially recommended. 


It’s the Perfection of Joint Packing When ordering, state kind of ser- 


vice the valves are to be used in. 





pound. 


WRITE FOR “POINTS ON PACKING.” 
























Do not accept any Valves, Discs, Packing, or Pump Valves as “Jenkins,” unless stamped with our Trade Mark. 


JENKINS BROS. 


71 John Street 35 High Street 133 N. Seventh Street 31-33 N. Canal Street 62 Watling St., Queen Victoria St. 
NEW YORK BOSTON PHILADELPHIA CHICAGO LONDON, E. C. 















